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EDITOR'S  PREFACE. 


BY  a  resolve  of  the  Legislature  of  Maariachusells,  1859,  chap. 
93,  I  was  directed  to  issue  a  new  edition  of  Dr.  Harris's 
admirable  Treatise  on  Insects  Injurious  to  Vegelation,  with  suitable 
additions  and  illustrations. 

By  a  i-esolve  of  the  Legislature  of  1861,  chnp.  80, 1  was  author- 
ized to  use  the  plates  prupared  for  the  illu-irnnon  of  the  edition 
for  the  Commonwealth,  in  the  publication  of  one  or  more  editions 
designed  for  a  wider  circulation  than  that  for  this  Slate  could  be 
expected  to  have. 

It  was  thought  best  to  insert  the  additions  contemplated  in 
the  resolve,  in  the  form  of  foot-notes.  No  alterations  hare  been 
made  in  the  author's  language,  and  the  additional  notes  are  en- 
closed in  brackets  to  distinguish  them  from  those  in  the  former 
editions.  Large  additions  have  been  made  to  the  text,  however, 
f]-om  the  author's  own  manuscripts.  These  will  be  found  exclu- 
sively in  the  chapter  upon  the  butterflies.  In  giving  a  somewhat 
wider  significance  to  the  title,  I  have  but  carried  out  the  plan 
adopted  by  the  auilior  in  his  last  revision  of  the  work. 

Professor  Louis  Agassiz  very  kindly  offered  to  supervise  ihe 
drawings,  comparing  them  with  the  original  specimens  before  en- 
graving. It  is  believed  that  very  great  scientific  accuracy  hiw 
thus  been  secured  in  the  illustrations.  Special  acknowledgments 
jii-e  due  to  Professor  Agassia  for  this  valuable  service,  and  also  for 
assistance  rendered  by  way  of  suggestion  and  advice  througliout. 

Acknowledgments  are  also  due  to  the  following  gentlemen,  wlio 
have  contributed  notes  on  the  subjects  named :  —  Dr.  John  L. 
U-contc,  of  Philadelphia,  on  the   Coleoptcra;   Philip    R.  Uhler, 
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Esq.,  of  Baltimore,  on  the  Orthoptera  and  Hemiptera ;  Dr.  John 
G.  Morris,  of  Baltimore,  on  the  Lepidoptera  ;  Edward  Norton, 
Esq.,  of  Farmington,  Connecticut,  on  the  Hymenoptera ;  and  Baron 
R.  Osten  Sacken,  Secretary  of  the  Russian  Legation  at  Washing- 
ton, on  the  Diptera.  These  distinguished  entomologists  have  made 
specialties  of  the  orders  on  which  they  have  had  the  kindness  to 
furnish  notes,  and  their  contributions  have  added  much  to  the 
completeness  of  the  work.  I  am  greatly  indebted,  also,  to  Mr. 
Alex.  E.  R.  Agassiz  for  very  valuable  services,  and  to  Mr.  Fran- 
cis 6.  Sanborn,  whose  enthusiasm  in  making  collections,  and  oth- 
erwise promoting  the  progress  of  the  work,  has  continued  unabated 
from  the  first.  Also  to  Messrs.  James  M.  Barnard  and  Edward 
S.  Rand,  Jr.,  who  have  devoted  much  time  and  thought  to  the 
details  of  the  work.  Many  individuals  have  aided  by  presenting 
or  lending  specimens  for  illustration,  or  otherwise,  and  among  them 
should  be  mentioned,  in  addition  to  the  above,  Messrs.  S.  H.  Scud- 
der,  of  Boston,  and  J.  H.  Treat  and  J.  O.  Treat,  of  Lawrence. 
To  prevent  any  misconception,  it  should  be  stated  that,  in  the 
specimens  from  which  figures  109,  111,  112,  113,  115,  116, 
•  117,  126,  127,  128,  129,  and  130  were  drawn,  the  second  pair 
of  feet  were  displayed  instead  of  the  Jirst,  and  that  in  figure 
114  the  fore  foot  should  have  been  omitted. 

The  drawings  for  the  steel  plates  were  made  by  Mr.  Antoine 
Sonrel ;  those  for  the  wood-cuts  by  the  Messrs.  Sonrel  and  J. 
Burckhardt.  The  engraving  as  well  as  coloring  of  the  steel 
plates  is  the  work  of  Mr.  John  H.  Richard ;  the  engraving  on 
wood,  that  of  Mr.  Henry  Marsh.  The  work  of  these  artists 
needs  no  comment.  The  printing  has  been  done  by  Messrs. 
Welch,  Bigelow,  &  Co.,  of  the  University  Press,  Cambridge. 
This  also  speaks  for  itself. 

No  labor  has  been  spared  to  secure  the  utmost  accuracy  and 
perfection  in  every  respect,  and  it  is  hoped  and  believed  that  the 
objects  of  the  Legislature  in  ordering  a  new  edition  of  this  valu- 
able treatise  have  been  fully  accomplished. 

CHARLES  L.  FLINT, 
Secretary  of  the  State  Board  of  Agriculture, 

Boston,  January,  1862. 


E.  W.  SAWYER 

425  North  Jane  Street 

Lob  Anffeles  4 


AUTHOR'S    PREFACE. 


THE  first  edition  of  this  work  was  printed  in  the  year  1841. 
It  formed  one  of  the  scientific  Reports,  which  were  pre- 
pared and  published  by  the  Commissioners  on  the  Zoological  and 
Botanical  Survey  of  Massachusetts,  agreeably  to  an  order  of  the 
Greneral  Court,  and  at  the  expense  of  the  State.  The  Commis- 
sion for  this  Survey  bore  the  date  of  June  10th,  1837  ;  and  the 
following  instructions  from  his  Excellency,  Governor  Everett,  ac- 
companied it :  — 

"  It  is  presumed  to  have  been  a  leading  object  of  the  Legisla- 
ture, in  authorizing  this  Survey,  to  promote  the  agricultural  benefit 
of  the  Commonwealth,  and  you  will  keep  carefully  in  view  the 
economical  relations  of  every  subject  of  your  inquiry.  By  this, 
however,  it  is  not  intended  that  scientific  order,  method,  or  com- 
prehension should  be  departed  from.  At  the  same  time,  that 
which  is  practically  useful  will  receive  a  proportionally  greater 
share  of  attention,  than  that  which  is  merely  curious  ;  the  promo- 
tion of  comfort  and  happiness  being  the  great  human  end  of  all 


science." 


Upon  a  division  of  duties  among  the  Commissioners,  the  depart- 
ment of  Insects  was  assigned  to  me.  Some  idea  of  the  extent 
of  this  department  maybe  formed  by  an  examination  of  my  Cata- 
logues of  the  Insects  of  Massachusetts,  appended  to  the  first  and 
second  editions  of  Professor  Hitchcock's  Report,  in  which  above 
2,300  species  were  enumerated  ;  and  these  doubtless  fall  very  far 
short  of  the  actual  number  to  be  found  within  this  Commonwealtli. 
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In  entering  upon  my  duty,  I  was  deterred  from  attempting  to 
describe  all  these  insects  by  the  magnitude  of  the  undertaking, 
and  by  the  considei-ation  that  such  a  work,  much  as  it  might  pro- 
mote the  cause  of  science,  if  well  done,  could  not  be  expected  to 
prove  either  interesting  or  particularly  useful  to  the  great  body  of 
the  people.  The  subject  and  the  plan  of  my  Report  were  sug- 
gested by  the  instructions  of  the  Grovemor,  and  by  the  want  of  a 
work,  combining  scientific  and  practical  details  on  the  natural  his- 
tory of  our  noxious  insects.  From  among  such  of  the  latter  as 
are  injurious  to  plants,  I  selected  for  description  chiefly  those  that 
were  remarkable  for  their  size,  for  the  peculiarity  of  their  struc- 
ture and  liabits,  or  for  the  extent  of  their  ravages ;  and  these 
alone  will  be  seen  to  constitute  a  formidable  host.  As  they  are 
found  not  only  in  ^Massachusetts,  but  throughout  New  England,  and 
indeed  in  most  parts  of  the  United  States,  the  propriety  of  giving 
to  the  work  a  more  comprehensive  title  than  it  first  bore,  becomes 
apparent.  This  was  accordingly  done  in  the  small  impression 
that  was  printed  at  my  own  charge,  while  the  original  Report  Wiis 
passing  through  the  press,  and  in  which  some  other  alterations 
were  made  to  fit  it  for  a  wider  circulation. 

In  the  course  of  eight  years,  all  the  copies  of  the  Report,  and 
of  the  other  impression,  were  entirely  dis^wsed  of.  Meanwhile, 
some  materials  for  a  new  edition  were  collected,  and  these  have 
been  embodied  in  the  present  work>  which  I  have  been  called 
upon  to  prepare  and  carry  through  the  press. 

Belie vhig  that  the  aid  of  science  tends  greatly  to  improve  the 
condition  of  any  people  engaged  in  agriculture  and  horticulture, 
and  that  these  pursuits  form  the  basis  of  our  prosperity,  and  are 
the  safeguards  -of  our  liberty  and  independence,  I  have  felt  it  to  be 
my  duty,  in  treating  the  subject  assigned  to  me,  to  endeavor  to 
make  it  useful  and  acceptable  to  those  persons  whose  honorable 
employment  is  the  cultivation  of  the  soil. 

T.  W.  II. 
Cambridge,  Mass.,  Oct.  15, 1862. 
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IXSECTS  DEFINED.  —  BrAIN  AND  NeRVES.  —  AlR-PIPES  AND  BUEATniNO-HOLES. 

—  Heart  and  Blood.  —  Insects  are  produced  from  Eggs.  —  Metamor- 
phoses, OR  Transformations. — Examples  of  Complete  Transforsia- 
tion.  —  Partial  Transformation.  —  Larva,  or  Infant  State.  —  Pupa, 
OR  Intermediate  State.  —  Adult,  or  Winged  State.  —  Head,  Eyes, 
Antenn-f.,  and  Molth.  —  Thoilix  or  Chest,  Wings,  and  Legs.  —  Abdo- 
men OR  Hind-body,  Piercer,  and  Sting.  —  Number  of  Insects  compared 
WITH  Plants.  —  Classification  ;  Orders  ;  Coleoptera  ;  Ortiioptera  ; 
Hesiiptera;  Neuroptera;  Lepidoitera  ;  Hymenoptera;  Dipteraj  Other 
Orders  and  Groups.  —  Remarks  on  Scientific  Names. 

THE  benefits  which  we  derive  from  insects,  though 
neither  few  in  number  nor  inconsiderable  in  amount, 
are,  if  we  except  those  of  the  silk-worm,  the  bee,  and  the 
cochineal,  not  very  ob\'ious,  and  are  almost  entirely  lx»yond 
our  influence.  On  tlie  contrary,  the  injuries  that  we  suffer 
from  them  are  becoming  yearly  more  apparent,  and  are 
more  or  less  within  our  control.  A  fimiihar  acquaint- 
ance with  our  insect  enemies  and  friends,  in  all  their  forms 
and  disguises,  will  afford  its  much  help  in  the  discovery 
and  proper  application  of  the  remedies  for  the  depredations 
of  the  former,  and  will  tend  to  remove  the  repugnance 
wherewith  the  latter  are  commonly  rcixarded. 

Destructive  insects  have  their   appointed  tasks,  and  are 

limited  in   the  performance  of  them  ;   they  are  exposed  to. 
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many  accidents  through  the  influence  of  the  elements,  and 
they  fill!  a  prey  to  numerous  animals,  many  of  them  also 
of  the  insect  race,  which,  wliile  they  fulfil  their  own  part 
in  the  economy  of  nature,  contribute  to  prevent  tlie  midue 
increase  of  the  noxious  tribes.  Too  often,  by  an  unwise 
interference  with  tlie  plan  of  Providence,  we  defeat  the 
very  measures  contrived  for  our  protection.  We  not  only 
suffer  from  our  o^vn  carelessness,  but  through  ignorance 
fell  into  many  mistakes.  Civilization  and  cultivation,  in 
many  cases,  have  destroyed  the  balance  originally  exist- 
ing between  plants  and  insects,  and  between  the  latter  and 
other  animals.  Deprived  of  their  natural  food  .by  the 
removal  of  the  forest  trees  and  shrubs,  and  the  other 
indigenous  plants  that  once  covered  the  soil,  insects  have 
now  no  other  resource  than  the  cultivated  plants  that  have 
taken  the  place  of  the  original  vegetation.  The  destruc- 
tion of  insect-eating  animals,  whether  quadrupeds,  birds, 
or  reptiles,  has  doubtless  tended  greatly  to  the  increase  of 
insects.  Colonization  and  commerce  liave,  to  some  extent, 
introduced  foreign  insects  into  countries  where  they  were 
before  unknown.  It  is  to  such  causes  as  tliese  that  we 
are  to  attribute  the  unwelcome  appearance  and  the  undue 
multiplication  of  many  insects  in  our  cultivated  grounds,  and 
even  in  our  store-houses  and  dwellings.  We  have  no  reason 
to  believe  that  any  absolutely  new  insects  are  generated  or 
created  from  time  t6  time.  The  supposed  new  species,  made 
known  to  us  first  by  tlieir  unwonted  depredations,  may  have 
come  to  us  from  other  parts,  or  may  have  been  driven  by  the 
hand  of  improvement  from  their  native  haunts,  where  here- 
tofore the  race  had  lived  in  obscurity,  and  thus  had  escaped 
the  notice  of  man. 

To  understand  the  relations  that  insects  bear  to  each  other 
and  to  other  objects,  and  to  learn  how  best  to  check  the 
ravages  of  the  noxious  tribes,  we  must  make  ourselves  thor- 
oughly acquainted  with  the  natural  history  of  these  animals. 
This  subject  is  particularly  important  to  all  persons  who  are 
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interested  in  agricultural  pursuits.  For  their  use,  chiefly, 
this  account  of  th^  principal  insects  that  are  injurious  to 
vegetation  in  New  England,  has  been  prepared.  It  has 
been  thought  best  to  prefix  thereto  some  remarks  on  the 
structure  and  classification  of  insects,  to  serve  as  an  intro- 
duction to  the  succeeding  chapters,  and,  in  some  measure, 
to  supply  the  want  of  a  more  general  and  complete  work 
on  this  branch  of  natural  history. 

The  word  Insect^  wliich,  in  the  Latin  language,  from 
whence  it  was  derived,  means  cut  into  or  notched,  was 
designed  to  express  one  of  the  chief  characters  of  this 
group  of  animals,  whose  body  is  marked  by  several  cross- 
lines  or  incisions.  The  parts  between  these  cross-lines  are 
called  segments,  or  rings,  and  tionsist  of  a  number  of  jointed 
pieces,  more  or  less  movable  oh  each  other. 

Insects  have  a  very  small  brain,  and,  instead  of  a  spinal 
marrow,  a  kind  of  knotted  cord,  extending  from  the  brain  to 
the  hinder  extremity ;  and  numerous  small  whitish  threads, 
wliich  are  the  nerv^es,  spread  from  the  brain  and  knots,  in 
various  directions.  Two  long  air-pipes,  within  their  bodies, 
together  ^rith  an  immense  number  of  smaller  pipes,  supply 
the  want  of  lungs,  and  carry  the  air  to  every  part.  Insects 
do  not  breathe  through  their  mouths,  but  through  little 
holes,  called  spiracles,  generally  nine  in  number,  along  each 
side  of  the  body.  Some,  however,  have  the  breathing-holes 
placed  in  the  hinder  extremity,  and  a  few  young  water- 
insects  breathe  by  means  of  gills.  The  heart  is  a  long  tube, 
Mng  under  the  skin  of  the  back,  ha\'ing  little  holes  on  each 
side  for  the  admission  of  the  juices  of  the  bo<ly,  wliich  are 
prevented  from  escaping  again  by  valves  or  claj)pers,  fonned 
to  close  the  holes  watliin.  Moreover,  this  tubular  heart  is 
divided  into  several  chambers,  by  transverse  partitions,  in 
each  of  which  there  is  a  hole  shut  by  a  valve,  which  allows 
the  blood  to  flow  only  from  the  hinder  to  the  fore  part  of  the 
heart,  and  prevents  it  from  passing  in  the  contrarv  direction. 
Tlie  blood,  which  is  a  colorless  or  yellow  fluid,  does  not  cir- 
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culatc  in  proper  arteries  and  veins  ;  but  is  driven  from  the 
fore  part  of  the  heart  into  the  head,  and  thence  escapes  into 
the  body,  where  it  is  mingled  with  the  nutritive  juices  that 
filler  through  the  sides  of  the  intestines,  and  the  mingled 
fluid  penetrates  the  cro'ices  among  the  flesh  and  other  in- 
ternal parts,  flowing  along  the  sides  of  the  air-pipes,  whereby 
it  receives  from  the  air  that  influence  which  renders  it  fitted 
to  nourish  the  frame  and  mauitain  life. 

Insects  are  never  spontaneously  generated  from  putrid  ani- 
mal or  vegetable  matter,  but  are  produced  from  eggs.  A 
few,  such  as  some  plant-lice,  do  not  lay  their  eggs,  but  re- 
tain them  within  their  bodies  till  the  young  are  ready  to 
escape.  Others  invariably  lay  tlieir  eggs  where  their  young, 
as  soon  as  they  are  hatched,  will  find  a  plentiftil  supply  of 
food  immediately  within  their  reach. 

Most  insects,  in  the  course  of  their  lives,  are  subject  to 
very  gi'eat  changes  of  form,  attended  by  equally  remarkable 
changes  in  their  habits  and  propensities.  These  changes, 
transformations,  or  metamorphoses^  as  they  are  called,  might 
cause  the  same  insect,  at  diff*erent  ages,  to  be  mistaken  for 
as  many  difterent  animals.  For  example,  a  cateq)i]lar,  after 
feeding  upon  leaves  till  it  is  ftilly  grown,  retires  into  some 
place  of  concealment,  casts  off*  its  caterpillar-skin,  and  pre- 
sents itself  in  an  entirely  different  form,  one  wherein  it  has 
neither  the  power  of  mo\ing  about,  nor  of  taking  food ;  in 
fact,  in  this  its  second  or  chrysalis  state,  the  insect  seems  to 
be  a  lifeless  oblong  oval  or  conical  body,  without  a  distinct 
head,  or  movable  limbs  ;  after  resting  awhile,  an  inward 
stniggle  begins,  the  chrj^salis-skin  bursts  open,  and  from  the 
rent  issues  a  butterfly  or  a  moth,  whose  small  and  flabby 
wings  soon  extend  and  harden,  and  become  fitted  to  bear 
away  the  insect  in  search  of  the  honeyed  juice  of  flowers 
and  other  liquids  that  suffice  for  its  nourishment. 

The  little  fish-like  animals  that  swim  about  in  vessels  of 
stagnant  water,  and  devour  the  living  atoms  that  swarm  in 
the  same  situations,  soon  come  to  maturity,  cast  their  skins. 
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and  take  another  form,  wherein  they  remain  rolled  up  like  a 
ball,  and  either  float  at  the  sui'face  of  the  water,  for  the  pur- 
pose of  breathing  through  tlie  two  tunnel-sha^^ed  tubes  on  the 
top  of  their  backs,  or,  if  disturbed,  suddenly  uncm4  their 
bodies,  and  whirl  over  and  over  from  one  side  of  the  vessel 
to  the  other.  In  the  course  of  a  few  days  these  little  water- 
tumblers  are  ready  for  another  transformation ;  the  skin  sph'ts 
on  the  back  between  the  breathing-tubes,  tlie  head,  body,  and 
limbs  of  a  mosquito  suddenly  burst  from  the  opening,  the 
slender  legs  rest  on  the  empty  skin  till  the  latter  fills  with 
water  and  sinks,  when  the  insect  abandons  its  native  ele- 
ment, spreads  its  tiny  wings,  and  flies  away,  piping  its  wai^ 
note,  and  thirsting  for  the  blood  which  its  natural  weapons 
enable  it  to  draw  from  its  unlucky  victims. 

The  full-fed  maggot,  that  has  rioted  in  filth  till  its  tender 
skin  seems  ready  to  burst  with  repletion,  when  the  appointed 
time  arrives,  leaves  the  offensive  matters  it  was  ordained  to 
assist  in  removing,  and  gets  into  some  convenient  hole  or 
crevice ;  then  its  body  contracts  or  shortens,  and  becomes 
egg-shaped,  while  the  skin  hardens,  and  tmns  brown  and 
dry,  so  that,  under  this  form,  the  creature  appears  more  like 
a  seed  than  a  living  animal ;  after  some  time  passed  in  this 
inactive  and  equivocal  form,  during  which  wonderfid  changes 
have  taken  place  witliin  the  seed-like  shell,  one  end  of  the 
shell  is  forced  off,  and  from  the  inside  comes  forth  a  buzzinrr 
fly,  that  drops  its  former  filthy  habits  with  its  cast-off  dress, 
and  now,  with  a  more  refined  taste,  seeks  only  to  lap  the  solid 
\iands  of  our  tables,  or  sip  the  liquid  contents  of  our  cups. 

Caterpillars,  grubs,  and  maggots  undergo  a  complete  trans- 
formation in  coming  to  maturity ;  but  there  are  other  insects, 
such  as  crickets,  gnisshoppers,  bugs,  and  plant-lice,  which, 
though  differing  a  good  deal  in  the  young  and  adult  states, 
are  not  subject  to  so  great  a  change,  their  transformations 
being  only  partial.  For  instance,  the  young  grass1i()|)por 
comes  from  the  Qcrg^  a  wingless  insect,  and  consecjuently  un- 
able to  move  from  place  to  place  in  any  other  way  than  by 
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die  use  of  its  legs ;  as  it  grows  larger  it  is  soon  obliged  to 
cast  off  its  skill,  and,  after  one  or  two  moultings,  its  body 
not  only  increases  in  size,  but  becomes  proportionally  longer 
than  before,  while  little  stump-like  wings  begin  to  make  their 
appearance  on  the  top  of  the  back.  After  this,  the  grass- 
hopper continues  to  eat  voraciously,  grows  larger  and  larger, 
and  hops  about  without  any  aid  from  its  short  and  motion- 
less wings,  repeatedly  casts  off  its  outgrown  skin,  appearing 
each  time  with  still  longer  wings,  and  more  perfectly  formed 
limbs,  till  at  length  it  ceases  to  grow,  and,  shedding  its  skin 
for  the  last  time,  it  comes  forth  a  perfectly  formed  and  ma- 
tm^e  grasshopper,  with  the  power  of  spreading  its  ample 
wings,  and  of  using  them  in  flight- 
Hence  there  are  three  periods  in  the  life  of  an  insect,  more 
or  less  distinctly  marked  by  corresponding  changes  in  the 
form,  powers,  and  habits.  In  the  first,  or  period  of  infancy, 
an  msect  is  technically  called  a  larva^  a  word  signifying  a 
mask,  because  therein  its  fiiture  form  is  more  or  less  masked 
or  concealed.  This  name  is  not  only  applied  to  ginibs,  cat- 
eq)illars,  and  maggots,  and  to  other  insects  that  undergo  a 
complete  transfonnation,  but  also  to  young  and  wingless 
grasshoppers,  and  bugs,  and  indeed  to  all  young  insects  be- 
fore the  wings  begin  to  appear.  In  this  first  periwl,  which 
is  generally  much  the  longest,  insects  are  always  wingless, 
pass  most  of  their  time  in  eating,  grow  rapidly,  and  usually 
cast  off  their  skins  repeatedly. 

The  second  period  —  wherein  those  insects  that  undergo  a 
partial  transformation  retain  their  activity  and  their  appe- 
tites for  food,  continue  to  grow,  and  acquire  the  rudiments 
of  wings,  while  others,  at  this  age,  entirely  lose  their  larva 
fonn,  take  no  food,  and  remain  at  rest  in  a  deathhke  sleep — 
is  called  the  pupa  state,  from  a  slight  resemblance  that  some 
of  the  latter  present  to  an  infant  trussed  in  bandages,  as  was 
the  fashion  among  the  Romans.  The  pupa3  from  catei'pillars, 
however,  are  more  commonly  called  chrysalids,  because  some 
of  them,  as  tlie  name  implies,  are  gilt  or  adorned  with  golden 
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spots ;  and  grubs,  after  their  first  transformation,  are  often 
named  nymphs,  for  what  reason  does  not  appear.  At  tlie 
end  of  the  second  period,  insects  again  shed  then'  skins,  and 
come  forth  fiilly  grown,  and  (with  few  exceptions)  pro\aded 
with  wings.  Thus  they  enter  upon  tlieir  last  or  adult  state, 
wherein  they  no  longer  increase  in  size,  and  during  which 
they  provide  for  a  continuation  of  their  kind.  Tliis  i)eriod 
usually  lasts  only  a  short  time,  for  most  insects  die  imme- 
diately after  their  eggs  are  laid.  Bees,  wasps,  and  ants, 
however,  which  hve  in  society,  and  labor  together  for  the 
common  good  of  their  communities,  continue  much  longer 
in  the  adult  state. 

In  winged  or  adult  insects,  two  of  the  transverse  incisions 
with  wliich  tliey  are  marked  are  deeper  than  the  rest,  so  that 
the  body  seems  to  consist  of  three  principal  portions,  tlie  first 
whereof  is  the  head,  tlie  second  or  middle  portion  the  thorax, 
or  chest,  and  the  third  or  hincbnost  the  abdomen,  or  hind- 
body.  Li  some  wingless  insects  these  tliree  portions  are  also 
to  be  seen ;  but  in  most  young  insects,  or  larvie,  the  body 
consists  of  the  head  and  a  series  of  twelve  rings  or  segments, 
the  thorax  not  being  distinctly  separated  fi'om  the  hinder  part 
of  the  body,  as  may  be  perceived  in  caterj^illars,  grubs,  and 
ma<nrots. 

The  eyes  of  adult  insects,  though  apparently  two  in  num- 
ber, are  compound,  each  consisting  of  a  great  number  of 
single  eyes  closely  united  together,  and  incapable  of  being 
rolled  in  tlieir  scK'kets.  Such  also  are  the  eyes  of  the  larvie, 
and  of  the  active  pupa3  of  those  insects  that  undergo  an 
imperfect  transfonnation.  Moreover,  many  winged  insects 
have  one,  two,  or  three  little  single  eyes,  placed  near  each 
other  on  the  crown  of  the  head,  and  called  ocelli^  or  evelets. 
The  eyes  of  grubs,  caterpillars,  and  of  other  conipletely  traiis- 
fonning  larvie,  are  not  compound,  but  consist  of  five  or  six 
eyelets  clustered  together,  without  touching,  on  each  side;  of 
the  head ;  some,  however,  such  as  maggots,  are  totilly  blind. 
Near  to  the  eyes  ai'e  two  jointed  members,  named  antennce^ 
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corresponding,  for  the  most  part,  in  situation,  with  the  ears 
of  otlier  animals,  and  supposed  to  be  coimected  with  the 
sense  of  hearing,  of  touch,  or  of  both  imited.  The  antenna) 
are  very  short  in  larvae,  and  of  various  sizes  and  forms  in 
other  insects. 

The  mouth  of  some  insects  is  made  for  biting  or  chewing, 
that  of  others  for  taking  the  food  only  by  suction.  The 
biting-insects  have  the  parts  of  die  mouth  variously  modified 
to  suit  the  nature  of  the  food  ;  and  these  parts  are,  an  upper 
and  an  imder  lip,  two  nippers  or  jaws  on  each  side,  moving 
sidewise,  and  not  up  and  down,  and  four  or  six  little  jointed 
members,  called  palpi  or  feelers,  whereof  two  belong  to  the 
lower  lip,  and  one  or  two  to  each  of  the  lower  jaws.  The 
mouth  of  sucking-insects  consists  essentially  of  these  same 
parts,  but  so  different  in  their  shape  and  in  the  purposes  for 
wliich  they  are  designed,  that  the  resemblance  between  them 
and  those  of  biting-insects  is  not  easily  recognized.  Tlius 
the  jaws  of  caterpillars  are  transformed  to  a  spiral  sucking- 
tube  in  butterflies  and  moths,  and  those  of  maggots  to  a 
hard  proboscis,  fitted  for  piercing,  as  in  the  mosquito  and 
horse-fly,  or  to  one  of  softer  consistence,  and  ending  with 
fleshy  lips  for  lapping,  as  in  common  flies  ;  while  in  bugs, 
phmt-lice,  and  some  other  insects  resembHng  them,  the 
parts  of  the  mouth  imdergo  no  essential  change  from  infancy 
to  the  adult  state,  but  arc  formed  into  a  long,  hard,  and 
jointed  bejik,  bent  under  the  breast  when  not  in  use,  and 
designed  only  for  making  pimctures  and  drawing  in  liquid 
nourishment. 

The  i)arts  belonging  to  the  thorax  arc  the  wings  and  the 
legs.  The  fonner  are  two  or  four  in  number,  and  vary 
greatly  in  form  and  consistence,  in  the  situation  of  the  wing- 
bones  or  veins,  as  they  are  generally  called,  and  in  their  i)osi- 
tion  or  the  manner  in  which  thev  are  closed  or  folded  when 
at  rest.  The  under-side  of  the  thorax  is  the  breast,  and  to 
this  are  fixed  the  legs,  which  are  six  in  number  in  adult 
insects,  and  in  tlie  larva3  and  pupte  of  those  that  are  subject 
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only  to  a  partial  Intnafonnntiuti.  Thu  parts  of  the  legs  are  the 
hip^'oint,  liy  wliicli  tlie  leg  is  tiistctK-d  to  the  btxiy,  ihv  tliigli, 
tbo  shank  {^ti{nii),  luid  the  foot,  tho  iatt^r  consisting  some- 
times of  one  joint  only,  more  often  oi'  two,  three,  tour,  or  tivo 
fdeces  {tarsi),  connectwl  end  to  end,  like  the  joints  of  the 
finger,  and  armed  at  the  extremity  with  one  or  two  clawa. 
Of  the  larva;  tliat  undergo  a  complete  translonnalitjii,  ma"- 
gots  and  somu  others  are  destitute  of  legs  ;  many  grubs  have 
«x,  namely,  a  pair  beaeatli  the  under-side  of  the  first  three 
segmouts,  and  sometimes  an  additional  fleshy  prop-leg  under 
tlie  hiniimosf.  extremity ;  caterpillar  and  fiilse  cateqii liars 
have,  besides  tlie  six  true  legs  attached  to  th«  fii-st  three 
rin^,  several  fleshy  prop-like  legs,  amounting  someiimes  to 
ten  or  sixteen  in  number,  placed  in  imira  beneath  tlie  other 
segments. 

The  abdomen,  or  hindmost,  and,  as  to  size,  the  princi|Md 
part  of  the  body,  contains  the  or^na  of  digestion,  and  other 
liiternnl  parts,  and  to  it  also  belong  the  piercer  and  the  sting  . 
will  which  many  winged  or  adult  Insects  are  pro%'ided.  The 
piercer  is  sometimes  only  a  flexible  or  a  jointed  tube,  capable 
of  Ix-ing  thrust  out  of  the  end  of  tlie  hiidy,  and  is  used  for 
conducting  the  egg;s  into  the  crevices  or  holes  where  they  are 
to  he  laid.  In  some  other  insects  it  consists  of  a  kuid  of  acal»- 
baid,  contaiuijig  a  central  borer,  or  instruments  like  saws,  fle- 
signed  for  making  holes  wherein  the  eggs  arc  to  ho  inserted, 
Tlie  sting,  in  like  manner,  consists  of  a  sheath  enclosing  a 
sliitqi  instiTunent  i'or  inflicting  wounds,  connected  wherewith 
io  the  inside  of  tlie  body  is  a  bag  of  venom  or  poison.  The 
jmrts  belonging  to  the  abdomen  of  lar\"aj  are  various,  hut  are 
mostly  designed  to  aid  them  in  theu-  nioti<His,  or  to  proiide 
for  their  respiration. 

An  Eujjlish  entomologjat  has  stated,  that,  on  an  average, 

there  are  six  distinct  insects  to  one  plant.     Tliis  proportion 

in  probably  too  grtMt  for  our  coimtiy,  where  vast  tracts  are 

poveretl  wltli  forests,  and  tlie  other  tiriginal  vegetable  races 

I  rtill  hold  possession  of  the   soil.      There   are  above  1,200 
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flowering  plants  in  Massachusetts,  and  it  will  be  within 
bounds  to  estimate  the  species  of  insects  at  4,800,  or  in  the 
proportion  of  four  to  one  plant.  To  facilitate  the  study  of 
such  an  immense  nmnber,  some  kind  of  classification  is  neces- 
sary ;  it  will  be  useful  to  adopt  one,  even  in  describing  the 
few  species  now  before  us.  The  basis  of  this  classification  is 
founded  upon  the  structure  of  the  mouth,  in  the  adult  state, 
the  number  and  nature  of  the  wings,  and  the  transfonnations. 
The  first  great  di\nsions  are  called  orders,  of  wliich  the  fol- 
lowing seven  are  very  generally  adopted  by  naturahsts. 

1.  CoLEOPTERA  (^Beetles),  Insects  with  jaws,  two  thick 
wing-covers  meeting  in  a  straight  line  on  the  top  of  the  back, 
and  two  filmy  wings,  which  are  folded  transversely.  Trans- 
formation complete.  Larva>,  called  grubs,  generally  pro\'ided 
with  six  true  legs,  and  sometimes  also  with  a  terminal  prop- 
leg  ;  more  rarely  without  legs.  Pupa  with  tlie  wings  and  the 
legs  distinct  and  unconfined. 

Many  of  these  insects,  particularly  in  the  larva  state,  are  very 
injurious   to   vegetation.      The   tiger-beetles    (Cicindeladie*),   the 
predaceous  ground-beetles  {Carabida),  the  divmg-beetles  (Di/fi's- 
cicUe),  the  lady-birds   { Cocci tielladce),  and  some  others,  are  enii- 
Fig.  1.  ncntly   serviceable   by  preying   upon   catoqiillars, 

plant-lice,  and  other  noxious  or  destructive  insects. 
The  water-lovers  {Hydrophilidce),  rove-beetles  {Sta- 
phylimdcB)y  carrion-beetles  {SilphacUe),  skin-beetles 
(DermestadcB,  Byrrhidce,  and  TrogidcB)^  bone-beetles 
(some  of  the  NUiduladce  and  Clendce),  and  vari- 
ous kinds  of  dung-beetles  {Sph(eridiad(B,  Histeridis, 
Teoebrio  moutop.      Geotrupidie,^  Copridid(E,^  and  AphodiadcB%  and 
(Meal-worm.)        clocks  (PimcliadcB  and  Blaptida*),  act  the  useful 
part  of  scavengers,  by  removing  carrion,  dung,  and 
other  filth,  upon  which  alone  they  and  their  larvae  subsist.     Many 

*  See  the  Catalogue  of  Insects  appended  to  Professor  Hitchcock's  Report  on 
the  Geology,  Mineralogy,  Botany,  and  Zoology  of  Massachusetts.  2d  edit.  8vo. 
Amherst.     1885. 

t  All  the  Scarabieidoe  of  my  Catalogue,  from  Aieuchus  to  Geotrupes  inclusive, 
to  which  may  be  added  many  included  in  the  genus  Scarabceut. 
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Coleoptera  (some  StaphylinidtB  and  Nitiduladcs,  Dia"  Y[g,% 
perididcBy  some  Serropalpidm^  Mycetophagidce^  Eroty* 
UdOj  and  Endomychidai)  live  altogether  on  agarics, 
mushrooms,  and  toadstools,  plants  of  very  little  use  to 
man,  many  of  them  poisonous,  and  in  a  state  of  decay 
often  offensive ;  these  fungus-eaters  are  therefore  to  be 
reckoned  among  our  friends.    There  are  others,  such  as  *** 

the  stag-beetles  {LucantcUs)y  some  spring-beetles  (jEHatericUs),  dark- 
ling-beetles   ( Tenehrianid(B)j  (Figs.  1  -  3,)   and   many      pig.  g. 
bark-beetles  (IlelapicUs,  ^CistelacUB,  SerropalpicUej  (Ede- 
meradiB,  Cucvjada,  and  some  TVogositcuUe),  which,  liv- 
ing under  the  bark  and  in  the  trunks  and  roots  of  old 
trees,  though  they  may  occasionally  prove  injurious,  must 
on  the  whole  be  considered  as  serviceable,  by  contribut- 
ing to  destroy  and  reduce  to  dust  plants  that  have  passed     imago, 
their  prime  and  are  fast  going  to  decay.     And,  lastly, 
the  blistering-beetles  (Caniharididce)  have,  for  a  long  time,  been 
employed  with  great  benefit  in  the  healing  art 

2.  ORTHOPTERA((7o6?fe*oa<?Ae»,  Crickets^  Grasskappera^  ^^O* 
Insects  with  jaws,  two  rather  thick  and  opaque  upper  wings, 
overlapping  a  little  on  the  back,  and  two  larger,  thin  wings, 
which  are  folded  in  plaits,  like  a  fan.  Transformation  par- 
tial.    Larva?  and  pupai  active,  but  wanting  wings. 

All  of  the  insects  of  this  order,  except  the  camel-crickets  (Man- 
tid<B)y  which  prey  on  other  insects,  are  injurious  to  our  household 
possessions,  or  destructive  to  vegetation. 

3.  IIemiptera  (^Bugs^  Locusts^  Plant-lice^  ^^O*  Insects 
with  a  horny  beak  for  suction,  four  wdngs,  w^liereof  the 
uppermost  are  generally  thick  at  the  base,  with  thinner 
extremities,  which  lie  flat,  and  cross  each  other  on  the  top 
of  the  hack,  or  are  of  uniform  thickness  throughout,  and 
slope  at  the  sides  like  a  roof.  Transformation  partial.  Lai'va3 
and  pupiii  nearly  like  the  adult  insect,  but  wanting  wings. 

The  various  kinds  of  field  and  house  bugs  give  out  a  strong  and 
disagreeable  smell.     Many  of  them  (some  Pentatomadie  and  Ly- 
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gceida^  dmictcUs,  Heduviada,  IfydrometracUe,  Nepadce  [Plate  I. 
Fig.  1,  Nepa  apiculatu],  and  Notonectadai)  live  entirely  on  the 
juices  of  animals,  and  by  this  means  destroy  great  numbers  of 
noxious  insects ;  some  are  of  much  service  in  the  arts,  affording  us 
the  costly  cochineal,  scarlet  grain,  lac,  and  manna ;  but  the  benefits 
derived  from  these  are  more  than  counterbalanced  by  the  injuries 
committed  by  the  domestic  kinds,  and  by  the  numerous  tribes  of 
plant-bugs,  locusts  or  cicadas,  tree-hoppers*,  plant-lice,  bark-hcc, 
mealy  bugs,  and  the  like,  that  suck  the  juices  of  plants,  and  re- 
quire the  greatest  care  and  watchfulness  on  our  part  to  keep  them 
in  check. 

4.  Neuroptera  (^Dragarirflies^  Lace^nged  flies;  May^ 
flies^  Ant-lion^  Day-fly^  WldteAnts^  ^c,^.  Insects  with  jaws^ 
four  netted  wings,  of  which  the  liinder  ones  arc  tlie  largest^ 
and  no  sting  or  piercer.  Transformation  complete,  or  partial. 
Lar\'a  and  pupa  various. 

The  white  ants,  wood-lice,  and  wood-ticks,  {TermitidcB  and 
PsocidcB,)  the  latter  including  also  the  httle  ominous  death-watch, 
are  almost  the  only  noxious  insects  in  the  order,  and  even  these 
do  not  injure  living  pUmts.  The  dragon-flies,  or,  as  they  are  com- 
monly called  in  this  country,  devil's-needles  {LibeUuladce)^  (Figs. 
4,  5,)  (Plate  I.  Fig.  2,  Agrion  basalis,)  prey  upon  gnats  and 
mosquitoes  ;  and  their  larvae  and  pupae,  as  well  as  those  of  the 
day-flies  {Ephemerad^e),  semblians  (Senibltdidce),  and  those  of 
some  of  the  May-flies,  called  caddis-wonns  {PhryganeadtE)^  (Fig. 
C)  all  of  which  live  in  the  water,  devour  aquatic  insects.  The 
predaceous  habits  of  the  ant-lions  {Myrmeleontidce)^  (^jg«  7,) 
have  been  often  described.  The  lace-winged  flies  {Hemerohi- 
adce)^  (¥\^,  8,)  in  the  lar\'a  state,  hve  wholly  on  plant-lice,  great 
numbers  of  which  they  destroy.  The  mantispians  {Mantispa- 
dee),  and  the  scorpion-flies  {PanorpacUe),  are  also  predaceous 
insects. 

5.  Lepidoptera  (^Butterflies  and  Moths),  Mouth  with  a 
spiral  suckin^-tube ;  wings  four,  covered  wnth  bnumy  scales. 
Transformation  complete.  The  larvae  are  cateri)illars,  and 
have  six  true  legs,  and  fix)m  four  to  ten  fleshy  proj)-legs. 


14  INTRODUCTION. 

Pupa  With  the  cases  of  the  wings  and  of  the  legs  indistinct, 
and  soldered  to  the  breast. 

Some  kinds  of  caterpillars  are  domestic  pests,  and  devour  cloth, 
wool,  furs,  feathers,  wax,  lard,  flour,  and  the  Hke ;  but  by  far  the 
greatest  number  live  wholly  on  vegetable  food,  certain  kinds  being 
exclusively  leaf-eaters,  while  others  attack  the  buds,  fruit,  seeds, 
bark,  pith,  stem?,  and  roots  of  plants. 

6.  Hymenoptera  (^Satv-flies^  Ants^  Wasps j  Bees^  ^^0* 
Insects  with  jaws,  four  veined  wings,  in  most  species,  the 
hinder  pair  being  the  smallest,  and  a  piercer  or  sting  at 
the  extremity  of  the  abdomen.  Transformation  complete. 
Larvae  mostly  maggotr-like,  or  slug-hke  ;  of  some,  caterpillar- 
like.    Pupae  with  the  legs  and  wings  unconlined. 

In  the  adult  state  these  insects  live  chiefly  on  the  honey  and 
pollen  of  flowers,  and  the  juices  of  fruits.  The  larvas  of  the 
saw-flies  ( Terithredinida),  under  the  form  of  false-caterpillars  and 
slugs,  are  leaf-eaters,  and  are  oftentimes  productive  of  much  injury 
to  plants.  The  larvae  of  the  xiphydrians  {Xiphydriadtje),  and  of 
the  horn-tails  (Urocendie),  are  borers  and  wood-eaters,  and  con- 
sec^uently  uijurious  to  the  plants  inhabited  by  them.  Pines  and 
firs  suffer  most  from  their  attacks.  Some  of  the  warty  excres- 
cences on  the  leaves  and  stems  of  plants,  such  as  oak-apples,  gall- 
nuU,  and  the  like,  arise  from  the  punctures  of  four- winged  gall-flies 
(Diplolepidid<B)y  and  the  irritation  produced  by  their  larva;,  which 
reside  in  these  swellings.  The  injury  caused  by  them  is,  com- 
paratively, of  very  little  importance,  while,  on  the  other  hand, 
we  are  greatly  indebted  to  these  insects  for  the  gall-nuts  that  are 
extensively  used  in  coloring  and  in  medicine,  and  form  the  chief 
ingredient  in  ink.  We  may,  therefore,  write  down  these  insects 
among  the  benefactors  of  the  human  race.  Immense  numbers  of 
caterpillars  and  other  noxious  insects  are  preyed  upon  by  in- 
ternal enemies,  the  larva;  of  the  ichneumon-flies  {Evaniadxs,  Ichneu- 
monicUe,  and  Chalcididce),  which  live  upon  the  fat  of  their  victims, 
and  finally  destroy  them.  Some  of  these  ichneumon-flies  {Ichneti- 
mones  ovulorum*)  are  extremely  small,  and  confine  their  attacks 

♦  Now  placed  among  the  ProcMnqndoB, 
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to  the  eggs  of  other  insects,  which  they  puncture,  and  the  little 
creatures  produced  from  the  latter  find  a  sufficient  quantity  of  food 
to  supply  all  their  wants  within,  the  larger  eggs  they  occupy.  The 
ruby-tails  {Chrt/sidicUe)  and  the  cuckoo-bees  {ByUBus,  Sphecodes^ 
Nomada^  MeUcta^  Epeolus,  Calioxys,  and  Stelis)  lay  their  eggs  in 
the  provisioned  nests  of  other  insects,  whose  young  are  robbed 
of  their  food  by  the  earlier-hatched  intruders,  and  are  conse- 
quently starved  to  death.  The  wood-wasps  (CrabronuUe),  and 
numerous  kinds  of  sand-wasps  (Larrada,  BembictcUs,  SphegicUsy 
PomptldcUsy  and  ScoHacUe),  mud-wasps  (Pelopisus),  the  stinging 
velvet-ants  {MutiUcuke),  (Plate  I.  Fig.  3,  Mutilla  coccinea,)  and  the 
solitary  wasps  (Odynerus  and  Efamenes)^  are  predaceous  in  their 
habits,  and  provision  their  nests  with  other  insects,  which  serve  for 
food  to  their  young. 

Tlie  food  of  ants  consists  of  animal  and  vegetable  juices;  and 
though  these  industrious  little  animals  sometimes  prove  troublesome 
by  their  fondness  for  sweets,  yet,  as  they  seize  and  destroy  many 
insects  also,  their  occasional  trespasses  may  well  be  forgiven.  Even 
the  proverbially  irritable  paper-making  wasps  and  hornets  {PoUstes 
and  Vespa)  are  not  without  their  use  in  the  economy  of  nature; 
for  they  feed  their  tender  oflPspring  not  only  with  vegetable  juices, 
but  with  the  softer  parts  of  other  insects,  great  numbers  of  which 
they  seize  and  destroy  for  this  purpose.  The  solitary  and  social 
bees  (AndrenacUe  and  Apidce)  live  wholly  on  the  honey  and  pollen 
of  flowers,  and  feed  their  young  with  a  mixture  of  the  same,  called 
bee-bread. 

Various  kinds  of  bees  are  domesticated  for  the  sake  of  their 
stores  of  wax  and  honey,  and  are  thus  made  to  contribute  directly 
to  the  comfort  and  convenience  of  man,  in  return  for  the  care  and 
attention  afforded  them.  Honey  and  wax  are  also  obtained 
from  several  species  of  wild  bees  (Melipona,  Trigona^  and  Tetra- 
gona),  essentially  different  from  the  domesticated  kinds.  While 
bees  and  other  hymenopterous  insects  seek  only  the  gratification  of 
their  own  inclinations,  in  their  frequent  visits  to  flowers,  they  carry 
on  their  bodies  the  yellow  dust  or  pollen  from  one  blossom  to 
another,  and  scatter  it  over  the  parts  prepared  to  receive  and  be 
fertilized  by  it,  whereby  they  render  an  important  service  to 
vegetation. 
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7.  DiPTERA  (^3Io8quitoeSy  Ghiiats^  Flies^  (f^O-  Insects 
with  a  horny  or  fleshy  proboscis,  two  wings  only,  and  two 
knobbed  threads,  called  balancers  or  poisers,  behind  the 
wings.  Tmnsformation  complete.  The  larv'jie  are  maggots, 
without  feet,  and  >vith  the  breathing-holes  generally  in  the 
liinder  extremity  of  the  body.  Pupa;  mostly  mcased  in  the 
dried  skin  of  the  larva;,  sometimes,  however,  naked,  in  which 
case  the  wings  and  the  legs  are  visible,  and  are  found  to  be 
more  or  less  free  or  unconfined. 

The  two-winged  insects,  though  mostly  of  moderate  or  small 
size,  are  not  only  very  numerous  in  kinds  or  species,  but  also  ex- 
tremely abundant  in  individuals  of  the  same  kind,  often  appearing 
in  swarms  of  countless  multitudes.  Flies  are  destined  to  live 
wholly  on  liquid  food,  and  are  therefore  provided  with  a  proboscis, 
enclosing  hard  and  sharp-pointed  darts,  instead  of  jaws,  and  fitted 
for  piercing  and  sucking,  or  ending  with  soft  and  fleshy  lips  for 
lapping.  In  our  own  pertons  we  suffer  much  from  the  sharp 
suckers  and  bloodthirsty  propensities  of  gnats  and  mosquitoes 
(Culicida),  and  also  from  those  of  certain  midges  {Ceratopogon 
and  SimuUum)^  including  the  tormenting  black-flies  (Simulium 
molesium)  of  this  country.  The  larvae  of  these  insects  live  in 
stagnant  water,  and  subsist  on  minute  aquatic  animals.  Horse- 
flies and  the  golden-eyed  forest-flies  (Tabanid(p),  whose  larvaj 
Uve  in  the  ground,  and  the  stinging  stable-flies  (Stomoxt/s),  which 
closely  resemble  common  house-flies,  and  in  the  larva;  state  live 
in  dung,  attack  both  man  and  animals,  goading  the  latter  some- 
times almost  to  madness  by  their  severe  and  incessant  punctures. 
The  winged  horse-ticks  (Hippoboscce),  the  bird-flies  {OrnithomyitB), 
the  wingless  sheep-ticks  (Melophagi),  and  the  spider-flies  {Nycte- 
rtbice),  and  bee-lice  (Brattice),  which  are  also  destitute  of  wings, 
are  truly  parasitical  in  their  habits,  and  pass  their  whole  lives 
upon  the  skin  of  animals.  Bot-flies,  or  gad-flies  ((Estn'diE),  as 
they  are  sometimes  called,  appear  to  take  no  food  w^hile  in  the 
winged  state,  and  are  destitute  of  a  proboscis ;  the  nourishment 
obtained  by  their  larvae,  which,  as  is  well  known,  live  in  the  bodies 
of  horses,  cattle,  sheep,  and  other  animals,  being  sufficient  to  last 
these  insects  during  the  rest  of  their  lives.     Some  flies,  though 
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apparentlj  harmless  in  the  winged  state,  deposit  their  eggs  on 
plants,  on  the  juices  of  which  their  young  subsist,  and  are  often- 
times productive  of  immense  injury  to  vegetation  ;  among  these 
the  most  notorious  for  their  depredations  are  the  gall-gnats 
{Cecidomyim)^  including  the  wheat-fly  and  Hessian  fly,  the  root- 
eating  maggots  of  some  of  the  long-legged  gnats  (7\pula),  those 
of  the  flower-flies  {Anthomyiie),  and  the  two- winged  gall-flics  and 
fruit-flies  (Ortalides).  To  this  list  of  noxious  flies  are  to  be  added 
the  common  house-flies  (Musc€e)j  which  pass  through  the  maggot 
state  in  dung  and  other  flith,  the  blue-bottle  or  blow-flies,  and 
meat-flies  {LuciUcr  and  CaUiphorcB),  together  with  the  maggot- 
producing  or  viviparous  flesh-flies  {Sarcophaga  and  Oynomyi<B)y 
whose  maggots  live  in  flesh,  the  cheese-fly  (Piophila)^  the  parent 
of  tlie  well-known  skippers,  and  a  few  others  that  in  the  larva  state 
attack  our  household  stores. 

Some  flies  are  harmless  in  all  their  states,  and  many  are  emi- 
nently useful  in  various  ways.  Even  the  common  house-flies,  and 
flesh-flies,  together  with  others  for  which  no  names  exist  in  our 
language,  render  important  services  by  feeding  while  larvas  upon 
dung,  carnon,  and  all  kinds  of  fllth,  by  which  means,  and  by 
similar  services  rendered  by  various  tribes  of  scavenger-beetles, 
these  offensive  matters  speedily  disappear,  instead  of  remaining 
to  decay  slowly,  thereby  tainting  the  air  and  rendering  it  unwhole- 
some. Those  whose  larvae  live  in  stagnant  water,  such  as  gnats 
(OulictcUse),  feather-homed  gnats  (C/nronomus,  &c.),  the  soldier- 
flies  {Stratiomyadce),  the  rat-tailed  flies  (Ifelopktlus),  &c.,  &c.,  tend 
to  prevent  the  water  from  becoming  putrid,  by  devouring  the  de- 
cayed animal  and  vegetable  matter  it  contains.  The  maggots  of 
some  flies  (MycetophtUe  and  various  AlmcacUje)  live  in  mush- 
rooms, toadstools,  and  similar  excrescences  growing  on  trees  ; 
those  of  others  (Sar^ij  Xylophagidce,  Asilidce^  TTierevcBj  Milesifje, 
Xylotee,  Borbori,  &c.,  &c.),  in  rotten  wood  and  bark,  thereby  join- 
ing with  the  grubs  of  certain  beetles  to  hasten  the  removal  of 
these  dead  and  useless  substances,  and  make  room  for  new  and 
more  vigorous  vegetation.  Some  of  these  wood-eating  insects,  with 
others,  when  transformed  to  flies,  (AsilicUe  [Plate  I.  Fig.  4,  Asilus 
aestuans],  Rhaffionidce,  DoUchopidce^  and  Xylophagidce,)  prey  on 
other   insects.     Some   {Syrphidce)^   though  not   predaceous  them- 
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selves  in  the  winged  state,  dejwsit  their  eggs  among  plant^lice, 
upon  the  blood  of  which  their  young  afterwards  subsist.  Many 
(ConopicUs,  excluding  Stonioxys,  TachincSy  Ocypterce^  PhortB^  &c.) 
lay  their  eggs  on  caterpillars,  and  on  various  other  larvae,  within 
the  bodies  of  which  the  maggots  hatched  from  these  eggs  live  till 
they  destroy  their  victims.  And  finally  others  {AtUhracicUe  and 
VolucellcB)  drop  their  eggs  in  the  nests  of  insects,  whose  offspring 
are  starved  to  death,  by  being  robbed  of  their  food  by  the  off- 
spring of  these  cuckoo-flies.  Besides  performing  their  various 
appointed  tasks  in  the  economy  of  nature,  flies,  and  other  insects, 
subserve  another  highly  important  purpose,  for  which  an  all-wise 
Providence  has  designed  them,  namely,  that  of  furnishing  food 
to  numerous  other  animals.  Not  to  mention  the  various  kinds  of 
insect-eating  quadrupeds,  such  as  bats,  moles,  and  the  like,  many 
birds  live  partly  or  entirely  on  insects.  The  finest  song-birds, 
nightingales  and  thrushes,  feast  with  the  highest  relish  on  maggots 
of  all  kinds,  as  well  as  on  flies  and  other  insects,  while  the  warblers, 
vireos,  and  especially  the  fly-catchers  and  swallows,  devour  these 
two-winged  insects  in  great  numbers. 

The  seven  foregoing  orders  constitute  very  natural  groups, 
relatively  of  nearly  equal  importance,  and  sufficiently  distinct 
from  each  other,  but  connected  at  different  points  by  various 
resemblances.  It  is  impossible  to  show  the  nmtual  relations 
of  these  orders,  when  they  are  arranged  in  a  continuous  se- 
ries, but  these  can  be  better  expressed  and  understood  by 
grouping  the  orders  together  in  a  cluster,  so  that  each  order 
shall  come  in  contact  with  several  others. 

Besides  these  seven  onlers,  there  are  several  smaller 
groups,  which  some  naturalists  have  thought  proper  to  raise 
to  the  rank  of  independent  orders.  Upon  the  principal  of 
these  a  few  remarks  will  now  be  made. 

The  little  order  Strepsiptkra  of  Kirby,  or  Riiipiptera  of 
Latreille,  consists  of  certain  minute  insects,  which  undergo 
their  transformations  within  tlie  bodies  of  bees  and  wasps. 
One  of  them,  the  Xeiws  Peckii^  was  discovered  by  Professor 
Peck  in  the  common  brown  wasp  QPolistes  fuscatd)  of  tliis 
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conntry.  The  larva  is  maggofr-like,  and  lives  between  the 
rings  of  tlie  back  of  the  wasp ;  the  pupa  resembles  that  of 
some  flies,  and  is  cased  in  the  dried  skin  of  the  larva.  The 
females  never  acquire  wings,  and  never  leave  the  bodies  of 
the  bees  or  wasps  into  which  they  penetrate  while  yonng. 
The  males,  in  the  adult  state,  have  a  pair  of  short,  narrow, 
and  twisted  members,  instead  of  fore-wings,  and  two  very 
large  hind-wings,  folded  lengtliwise  like  a  fan.  The  mouth 
is  provided  with  a  pair  of  slender,  sharp-pointed  jaws,  bi'tter 
adapted  for  piercing  than  for  biting.  It  is  very  difficult  to 
determine  the  proper  place  of  these  insects  in  a  natural  ar- 
rangement. Latreille  puts  tliera  between  tlie  Lcpidoptera  and 
Diptera,  but  thinks  them  most  nearly  allied  to  some  of  the 
Hyraenoptera.' 

Tlie  flea  tribe  (^Puliddce)  was  placed  among  the  bugs,  or 
Hemiptera,  by  Fabricius.  It  constitutes  the  order  Apteba 
of  Leach,  Siphonaptera  of  Latreille,  and  Aphaniptera  of 
Kirby.  Fleas  are  destitute  of  wings,  in  the  place  whereof 
there  are  four  little  scales,  pressed  closely  to  the  sides  of 
their  bodies ;  their  mouth  is  fitted  for  suction,  and  provided 
with  several  lancet>-like  pieces  for  making  punctures  j  they 
undergo  a  complete  transformation ;  their  larva;  are  worm- 
like  and  without  feet ;  and  their  pupai  have  the  legs  free. 
These  insects,  of  wliich  there  arc  many  different  kinds,  are 
intermediate  in  then-  characteristics  between  the  Hemiptera 
and  tlie  Diptera,  and  seem  to  connect  more  closely  these 
two  orders. 

The  earwigs  (^Forficuladce),  of  which  also  there  are  m.iny 
kinds,  were  placed  by  Linnwus  in  the  or<ler  Coleoptera,  but 
most  naturalists  now  include  them  among  the  Ortbo])tera ; 
indeed,  tlicy  seem  to  be  related  to  botli  orders,  but  most 


['  Syilematic  nnlhors  noir  consider  tho  order  of  Strepslptem  ns  simpiv  a  fum- 
ily,  thougb  a  very  aberraut  one,  of  Coleoptera.  It  is  plnce-l  nflcT  the  Rhipipho- 
ridsp,  under  (he  niinia  Stjlopldic,  from  ila  principnl  genu«,  Stjlop",  which  is  par- 
Wilic  in  certain  genem  of  bee«;  a  specie?  of  this  genus  linn  been  discovered  Id 
Kova  Scotia,  and  will  prol>ably  be  found  bereufler  In  New  England.  —  Lzc] 
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cause  of  the  scientific  language  and  nanies  they  wi?re  oliligt>d 
to  employ.  Entomology,  or  tlie  science  that  treats  of  insects, 
abuuads  in  such  names  more  tlian  any  otlier  branch  of  nmu- 
ral  history;  for  tJie  difterent  kinds  of  insects  verj-  fiir  oui- 
ntunber  tiie  apecies  in  every  class  of  the  animal,  vcgertable, 
and  mineral  kingdoms.  It  is  owing  to  tins  oxcessivf  number 
of  species,  and  to  the  small  siio;  and  miobtrusivc  character 
of  many  insects,  that  comparatively  very  few  have  received 
any  common  names,  eitlicr  in  our  own,  or  in  other  modum 
tongues ;  and  hence  most  of  those  that  have  been  described 

works  of  natural  history  are  known  only  by  their  BL-ieniific 

lies.  The  latter  have  the  advantage  over  other  names  in 
being  intelligible  to  all  well-cdnrated  persons  in  all  parts  of 
the  world ;  while  llie  common  namc«  of  aniniaU  and  plants 

our  own  and  other  modem  languages  are  very  timited  in 
their  application,  and  moreover  ai-o  often  misapplied. 

For  example,  the  name  weevil  is  given,  in  this  countrj-,  to 
at  least  six  different  kinds  of  insects,  two  of  which  are  motlis, 
two  are  flies,  and  two  are  beetles.  Moreover,  since  nearly 
fom"  thousand  species  of  weevils  have  actually  bceji  scientifi- 
cally named  and  described,  when  mention  ia  made  of  "  the 
weevil,"  it  may  well  be  a  subject  of  doubt  to  which  of  these 
four  thousand  species  the  speaker  or  writer  intentls  to  refer ; 
whereas,  if  the  scientific  name  of  tlie  species  in  question  were 
made  known,  tliia  doubt  would  at  once  be  removed.  To  fpve 
each  of  tliese  weevils  a  short,  appropriate,  significant,  and 
purely  English  name,  would  be  very  difficult,  if  not  uiipcjs- 
Siible,  and  tlicre  would  be  great  danger  of  overburdening  the 
memory  with  such  a  numlwr  of  names  ;  but,  by  means  of  the 
ingenious  and  simple  metliod  of  nomenclature  inventt-il  by 
Linna;iLs,  these  weevils  are  all  arranged  mider  three  hnndrt-d 
and  fifty-five  generical,  or  surnames,  requiring  in  addiiion 
only  a  small  number  of  diflerent  words,  hke  cliristi«n  mimes, 
to  indicate  the  various  species  or  kinds.  There  is  oftentimes 
a  great  convenience  in  the  use  of  single  collective  tcmis  for 
groups  of  animals  and  plants,  whereby  the  necessity  tor  ciiu- 
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merating  all  the  individual  contents  or  the  characteristics  of 
these  groups  is  avoided.  Thus  the  suigle  word  Ruminantia 
stands  for  camels,  lamas,  giraffes,  deer,  antelopes,  goat^,  sheep, 
and  kine,  or  for  all  the  hoofed  quadrupeds  wliich  ruminate 
or  chew  the  cud,  and  have  no  front  teetli  in  the  upper  jaw ; 
Lepidoptera  includes  all  the  various  kinds  of  butterflies,  hawk- 
moths,  and  millers  or  moths,  or  insects  having  whigs  covered 
with  branny  scales,  and  a  spiral  tongue  instead  of  jaws,  and 
whose  young  apixjar  in  tlie  form  of  caterpillars.  It  would  be 
difficult  to  find  or  invent  any  single  English  words  which 
would  be  at  once  so  convenient  and  so  expressive.  This, 
tlierefore,  is  an  additional  reason  why  scientific  names  ought 
to  be  preferred  to  all  others,  at  least  in  works  of  natural  liis- 
tory,  where  it  is  highly  important  that  the  objects  described 
should  have  names  that  are  short,  significant  in  themselves, 
and  not  liable  to  be  mistaken  or  misapplied. 

There  is  no  art,  profession,  trade,  or  occupation,  which  can 
be  taught  or  learned  without  the  use  of  technical  words  or 
phrases  belonging  to  each,  and  which,  to  the  inexperienced 
and  untaught,  are  as  unintelligible  as  the  terms  of  science. 
It  is  not  at  all  more  difficult  to  learn  and  remember  the  latter 
than  the  former,  when  the  attention  has  been  properly  given 
to  the  subject.  The  seaman,  the  fanner,  and  the  mec^lianic 
soon  become  familiar  with  the  names  and  phrases  peculiar  to 
their  several  callings,  uncouth,  and  without  apparent  signifi- 
cation, as  many  of  them  are.  So,  too,  the  temis  of  science 
lose  their  forbidding  and  mysterious  appe^irance  and  sound 
by  the  frequency  of  their  recurrence,  and  finally  become  as 
hannonious  to  the  ear,  as  they  are  clear  and  definite  in  their 
application. 
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CHAPTER  II. 

COLEOPTERA. 

Beetles.  —  Scarab.f.ians.  —  Ground-Beetles.  —  Tree-Beetles.  —  Cock- 
chafers OR  May-Beetles.  —  Flowek-Beetles.  —  Stag-Beetles.  —  Bu- 
pRSSTLANSf  OR  Saw-iiokned  Borers.  —  Spuing-Beetles.  — Tlmrer-Beetles, 

—  Wesvils Cylindrical    Bark-Beetles.  —  Capricorn-Beetles,    or 

Long-horned    Borers.  —  Leaf-Beetles.  —  Criocerians.  —  Leak-minino 
Bektles.  —  Tortoise-Beetles.  —  Curysomelians.  —  Canthaicides. 

I  rilHE  wings  of  beetles  are  covered  and  concealed  by  a  pair 

\  JL    of  homy  cases  or  shells,  meetincr  in  a  strai<;ht  line  on 

I  the  top  of  the  back,  and  usually  having  a  little  triangular  or 

semicircular  piece,  called  the  scutel,  wedged  between  their 
bases.  Hence  the  order  to  which  these  insects  belong  is 
called  CoLEOPTERA,  a  word  signifying  wings  in  a  sheath. 
Beetles  *  are  biting-insects,  and  are  provided  with  two  pairs 
of  jaws  mo^nng  sidewise.  Their  young  are  grubs,  and  un- 
dergo a  complete  transformation  in  coming  to  maturity. 

At  the  head  of  this  order  Linnieus  placed  a  group  of 
insects,  to  which  he  gave  the  name  of  Scarab.eus.  It 
includes  the  largest  and  most  robust  animals  of  the  beetle 
kind,  many  of  them  remarkable  for  the  shigularity  of  their 
shape,  and  the  formidable  horn-like  prominences  with  wliich 
they  are  furnished,  —  together  with  others,  which,  though 
they  do  not  present  the  same  imposing  appearance,  require 
to  be  noticed,  on  account  of  the  injury  sustained  by  vegeta- 
tion from  their  attacks.  An  immense  number  of  Scarabaj- 
ians  (ScARABiEiDiE),  as  they  may  be  called,  are  now  known, 
differing  greatly  from  each  other,  not  only  in  structure,  but 

*  Beetle,  in  old  English,  6crf,  6ytf,  or  Wtef  means  a  biter,  or  insect  that  bites. 
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in  their  habits  in  the  larva  and  adult  states.  They  are  all 
easily  distinguished  by  their  short  movable  horns,  or  anten- 
naB,  ending  with  a  knob,  composed  of  three  or  more  leaf-like 
pieces,  which  open  like  the  petals  of  a  flower-bud.  Another 
feature  that  they  possess  in  common  is  the  projecting  ridge 
(^di/peus)  of  the  forehead,  which  extends  more  or  less  over 
the  face,  like  the  visor  or  brim  of  a  cap,  and  beneath  the 
sides  of  this  -visor  the  antennae  are  implanted.  Moreover, 
the  legs  of  these  beetles,  particularly  the  first  pair,  are  fitted 
for  digging,  being  deeply  notched  or  fiimished  with  several 
strong  teeth  on  the  outer  edges  ;  and  the  feet  are  five-jointed. 
This  very  extensive  family  of  insects  is  subdivided  into  sev- 
eral smaller  groups,  each  composed  of  beetles  distinguished 
by  various  peculiarities  of  structure  and  habits.  Some  hve 
mostly  upon  or  beneath  the  surface  of  the  earth,  and  were, 
tlierefore,  called  ground-beetles  by  De  Geer;  some,  in  their 
winged  state,  are  found  on  trees,  the  leaves  of  which  they 
devour,  —  they  are  the  tree-beetles  of  the  same  author ;  and 
others,  during  the  same  period  of  their  lives,  frequent  flowers, 
and  are  called  flower-beetles.  The  ground-beetles,  including 
the  earth-borers  (^Geotrupidce)^  and  dung-beetles  (^Coprididce 
and  Aphodiadcfi)^  which,  in  all  their  states,  are  found  in  excre- 
ment, the  skin-beetles  (^Trogidce)^  wliich  inhabit  dried  anunal 
substances,  and  the  gigantic  Hercules-beetles  (^DynaBtidce)^ 
which  live  in  rotten  wo(kI  or  beneath  old  dung-heaps,  must 
be  passed  over  without  fiirther  comment.  The  other  groups 
contain  insects  that  are  very  injurious  to  vegetiition,  and 
tlierefore  require  to  Ix;  more  particularly  noticed. 

One  of  the  most  commcm,  and  the  most  beautiful  of  the 
tree-beetles  of  this  country,  is  the  Areoda  lanifjera^  or  woolly 
Areoda,  sometimes  also  called  the  goldsmith-beetle  (Plate 
II.  Fig.  20).  It  is  about  nine  tenths  of  an  inch  in  length, 
broad  oval  in  shape,  of  a  lem(m-yellow  color  above,  glittering 

P  Areoda  hnigera,  now  called  Gtlaljya  Janigera ;  the  p^ims  Cotalpft,  established 
by  Burmcister,  difTers  from  the  tnie  Areoda  by  not  having  tlio  last  joint  of  the 
tani  armed  beneath  with  an  angular  projection.  —  Lec] 
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like  burnished  gold  on  tlie  top  of  the  head  and  thorax ;  the 
undei^ide  of  the  body  is  copper-colored,  and  tliickly  cov- 
ered with  whitish  wool ;  and  the  legs  are  brownish  yellow, 
or  brassy,  shaded  with  green.  These  fine  beetles  begin  to 
appear  in  Massachusetts  about  the  middle  of  May,  and  con- 
tinue generally  till  tlie  twentieth  of  June.  In  the  morning 
and  evening  twilight  they  come  forth  from  their  retreats, 
and  fly  about  with  a  humming  and  rustling  sound  among 
the  branehes  of  trees,  the  tender  leaves  of  which  they  de- 
vour. Pear-trees  are  particularly  subject  to  tlieir  attacks, 
but  the  elm,  hickory,  poplar,  oak,  and  probably  also  other 
kinds  of  trees,  are  frequented  and  injured  by  them.  During 
tlie  middle  of  the  day  they  remain  at  rest  upon  the  trees, 
clinging  to  the  under-sides  of  the  leaves,  and  endeavor  to 
conceal  themselves  by  drawing  two  or  tlirce  leaves  together, 
and  holding  them  in  tliis  position  with  their  long  uiietiual 
claws.  In  some  seasons  they  occur  in  profusion,  and  then 
may  be  obtained  in  great  quandties  by  shaking  the  young 
trees  on  which  they  are  lodged  in  the  daytime,  as  they  do  not 
attempt  to  fly  when  tlius  disturhe<l,  but  fall  at  once  to  the 
ground.  The  larvfe  of  these  insects  are  not  known ;  prob- 
ably tlicy  live  in  the  ground  upon  the  roots  of  plants.  The 
group  to  which  tlie  goldsmith-beetle  belongs  may  be  called 
Rutilians  (RuTiLin*),  from  Riiteht,  or  mora  correctly  Rutila, 
signifying  shining,  the  name  of  the  principal  genus  included 
in  it.  The  Rutilians  connect  the  ground-beetles  with  the  tree- 
beetles  of  the  following  group,  having  the  short  and  robust 
legs  of  the  former,  with  the  leaf-eating  habits  of  the  latter. 

The  spotted  Pclidnota,  Pelldnota  punc-  ^g,  g 

fertrt  (Fig.  9),  is  also  arranged  among  the 
Rutilians.  This  large  beedc  is  found  on 
the  cultivated  and  wild  grape-vine,  some- 
times in  great  abundance,  during  the 
months  of  July  and  August.  It  is  of  an 
oblong  oval  shape,  and  about  an  inch 
long.     Tlie  wing-covers  are  tile-colored, 
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or  dull  brownish-yellow,  with  three  distinct  black  dots  on 
each  ;  the  thorax  is  darker  and  slightly  bronzed,  with  a  black 
dot  on  each  side ;  the  body  beneath,  and  the  legs,  are  of  a 
deep  bronzed  green  color.  These  beetles  fly  by  day;  but 
may  also  be  seen  at  the  same  time  on  the  leaves  of  the  grape, 
which  are  their  only  food.  They  sometimes  prove  very  inju- 
rious to  the  vine.  The  only  method  of  destroying  them  is 
to  pick  them  off  by  hand  and  crush  them  under  foot.  The 
larvaB  live  in  rotten  wood,  such  as  the  stum})s  and  roots  of 
dead  trees ,  and  do  not  differ  essentially  from  those  of  otlier 
ScarabaL^ians. 

Among  the  tree-beetles,  those  commonly  called  dors,  chaf- 
ers, May-bugs,  and  rose-bugs,  are  the  most  interesting  to  the 
farmer  and  gardener,  on  account  of  their  extensive  ravages, 
both  in  the  winged  and  larva  states.     They  were  included  by 
Fabricius  in  the  genus  Meloloniha^  a  word  used  by  the  ancient 
Greeks  to  distinguish  the  same  kind  of  insects,  wliich  were 
supposed  by  them  to  be  produced  from  or  with  the  flowers 
of  apple-trees,   as   the  name  itself  implies.      These  beetles, 
togetlier  with  many  others,  for  which  no  common  names  exist 
in  our  language,  are  now  united  in  one  family  called  Melo- 
ix)NTHAD^,  or  Melolonthians.     The  following  are  the  general 
charactei-s  of  these  insects.     The  body  is  oblong  oval,  con- 
vox,  and  genendly  of  a  brownish  color ;  the  antennae  are  nine 
or  more  commonly  ten  jointed,  the  knob  is  much  longer  in 
the  malas  than  in  the  females,  and  consists  generally  of  three 
leaf-like  pieces,  sometimes  of  a  greater  number,  which  open 
and   shut  like  the  leaves  of  a  book ;  the  visor  is  short  and 
wide  ;  the  upper  jaws  are  furnished  at  the  kase  on  the  inner 
side  M'ith  an  oval  space,  crossed  by  ridges,  like  a  millstone, 
for  grinding ;  the  thorax  is  transversely  square,  or  nearly  so ; 
the  wing-cases  do  not  cover  the  whole  of  the  Inxly,  the  hinder 
extremity  of  which  is  exposed ;  the  legs  are  ratJier  long,  the 
first  i)air  armed  externally  with  two  or  three  teeth ;  and  the 
claws  are  notched  beneath,  or  are  split  at  the  end  like  the 
nib  of  a  pen.     The  powerful  and  horny  jaws  are  admirably 
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fitted  for  catting  and  grinding  the  leaves  of  plants,  u]M)n 
which  these  beetles  subsist ;  tlieir  notched  or  double  claws 
support  them  securely  on  the  foliage ;  and  their  strong  and 
jagged  fore-legs,  being  formed  for  di^ng  in  the  ground, 
point  out  the  place  of  their  transformations. 

The  habits  and  transformations  of  the  common  cockchafer 
of  Europe  have  been  carefully  observed,  and  will  serve  to 
exemplify  those  of  the  other  insects  of  this  family,  which,  as 
6ir  as  they  are  known,  seem  to  be  nearly  tlie  same.  Tliis 
insect  devours  the  leaves  of  trees  and  shrubs.  Its  duration 
in  tlie  perfect  state  is  very  short,  each  individual  living  only 
about  a  week,  and  the  species  entirely  disappearing  in  the 
course  of  a  montli.  Afier  the  sexes  have  paired,  the  males 
perish,  and  the  females  enter  the  earth  to  tlie  depth  of  six 
inches  or  more,  making  thcur  way  by  means  of  Uie  strong 
teeth  which  arm  the  fore-leg*;  here  they  deposit  their  eggs, 
amounting,  according  to  some  writers,  to  nearly  one  hundred, 
or,  as  others  assert,  to  two  hmidred  from  each  female,  which 
are  abandoned  by  the  parent,  who  generally  ascends  again  to 
the  surfiice,  and  perishes  in  a  short  time. 

From  the  eggs  are  hatched,  in  the  space  of  fourteen  days, 
httle  whitish  grubs,  each  provided  with  six  legs  near  the 
head,  and  a  mouth  furnished  with  strong  jaws.  AVlien  in  a 
state  of  rest,  these  gruKs  usually  curl  themselves  in  the  shape 
of  a  crescent.  Tliey  subsist  on  the  tender  roots  of  various 
plants,  committing  ravages  among  these  vegetable  substances, 
on  some  occasions  of  the  most  deplorable  kind,  so  as  totally 
to  disappoint  tlie  best-founded  hopes  of  the  husliandman. 
During  the  summer  they  live  iinder  the  thin  coat  of  vegeta- 
ble mould  near  the  surface,  but,  as  winter  approaches,  they 
descend  below  the  reach  of  frost,  and  remain  torpid  until  the 
succeeding  spring,  at  which  time  they  change  their  skins,  and 
rcascend  to  the  surface  for  fooil.  At  the  close  of  their  third 
summer  (or.  as  some  saj-,  of  the  fourth  or  fiftli)  they  cease 
eating,  and  penetrate  about  two  feet  deep  into  the  earth  j 
there,  by  its  motions  from  side  to  side,  each  gnib  forms  an 
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oval  cavity,  which  is  lined  by  some  glutinous  substance 
thrown  from  its  mouth.  In  tliis  cavity  it  is  changed  to  a 
pupa  by  casting  off  its  skin.  In  this  state,  the  legs,  antennae, 
and  wmg-cases  of  the  fiiture  beetle  are  visible  through  the 
transparent  skin  wliich  envelops  them,  but  appear  of  a  yel- 
lowish-wliite  color;  and  thus  it  remains  until  the  month  of 
February,  when  the  thin  film  which  encloses  the  body  is  rent, 
and  three  months  afterwards  the  perfected  beetle  digs  its  way 
to  the  surface,  from  which  it  finally  emerges  during  the  night. 
According  to  Kirby  and  Spence,  the  grubs  of  the  cockchafer 
sometimes  destroy  whole  acres  of  grass  by  feeding  on  its 
roots.  They  undermine  the  richest  meadows,  and  so  loosen 
the  turf  that  it  will  roll  up  as  if  cut  by  a  turfing  spade.  They 
do  not  confine  themselves  to  grass,  but  eat  the  roots  of  wheat, 
of  other  grains,  and  also  those  of  yomig  trees.  About  seventy 
years  ago,  a  farmer  near  Norwich,  in  England,  suffered  much 
by  them,  and,  with  his  man,  gathered  eighty  bushels  of  the 
beetles.  In  the  year  1785  many  provinces  in  France  were 
so  ravaged  by  them,  that  a  premium  was  offered  by  govern- 
ment for  the  best  mode  of  destroying  them.  Tlie  Society  of 
Arts  in  London,  during  many  years,  held  forth  a  premium 
for  the  best  account  of  this  insect,  and  tlie  means  of  check- 
ing its  ravages,  but  without  having  produced  one  successfiil 
claimant. 

In  their  winged  state,  these  beetles,  with  several  other 
species,  act  as  consj)icuous  a  part  in  injuring  the  trees  as 
the  grubs  do  in  destroying  the  herbage.  During  the  month 
of  May  they  come  forth  from  the  ground,  whence  they  have 
received  the  name  of  May-bugs,  or  May-beetles.  They  pass 
the  greater  part  of  tlie  day  upon  trees,  clinging  to  the  under- 
sides of  the  leaves,  in  a  state  of  repose.  As  soon  as  evening 
approaches,  they  begin  to  buzz  about  among  the  branches, 
and  continue  on  the  vnncr  till  towards  midnight.  In  their 
droning  flight  they  move  very  irregularly,  darting  hither  and 
tliither  with  an  uncertain  aim,  hitting  against  objects  in  their 
way  with  a  force  tliat  often  causes  them  to  fall  to  the  ground. 
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Thoy  fivquentty  cnlor  houses  in  Oie  night,  apparently  attmct- 
fd,  as  well  as  dazzk-J  and  bL-wildcred,  liv  the  lights.  Their 
vagsrios,  in  which,  witliout  having  the  power  to  Imrm,  they 
seem  lo  threaten  an  attack,  have  caused  them  to  lie  cullod 
durif,  —  timt  is,  darers ;  while  their  seeming  blindness  and 
atupidity  liave  btx-ome  proverbial,  in  the  expressions,  "  blind 
a*  &  beetle,"  and  "  beetle-headed." 

Bciiides  the  leaves  of  fruit-trees,  they  devour  tliose  of 
rarioiu  forest-trees  and  shrubs,  with  an  avidity  not  much 
leits  tliau  that  of  the  tocnst,  so  tltat,  in  certain  seasons,  and 
in  iiarticnlar  districts,  they  become  an  oppressive  scourge, 
and  the  source  of  much  mbeiy  to  the  inliabitants.  Mouffot 
relates  tliat,  in  the  year  1574,  such  a  number  of  them  fell 
into  the  river  Severn  as  to  stop  tlie  wheels  of  the  water-mills  j 
and,  in  the  Philosophical  Transactiom,  it  is  stated,  that  in 
tlie  year  1688  they  filltd  the  hedges  and  trees  of  Galwiiv, 
in  such  infinite  numbers  as  to  cling  to  each  oIIrt  like  bees 
when  swarming ;  and,  when  on  the  wing,  darkened  tlie  air, 
annoyed  travellers,  and  produced  a  somid  like  distant  drums. 
In  a  short  time  tlie  leaves  of  all  the  trees,  for  some  milua 
round,  were  so  totally  consumed  by  them,  tliat  at  midsummer 
the  country  wore  the  aspect  of  the  deptli  of  winter. 

Another  cliafcr,  Anomala  vilis  F.  is  sometimes  exceedingly 
injurious  to  tlie  vine.  It  prevails  in  certain  provinces  of 
France,  where  it  strips  the  ^^ne3  of  their  loaves,  and  also 
devours  those  of  the  willow,  poplar,  and  fruit-trees. 

The  animals  and  birds  appointed  to  check  tlie  ravages  of 
these  inaects  are,  according  to  Latreille,  the  badger,  weasel, 
marten,  bats,  rats,  the  common  dung-hill  fowl,  and  the  goat- 
sucker or  night-hawk.  To  this  list  may  be  added  the  com- 
mon crow,  which  devours  not  only  the  perfect  insects,  but 
their  larvie,  for  which  purpose  it  is  often  observed  to  follow 
tlie  plough.  In  "  Anderson's  Recreations  "  it  is  stated,  that 
"a  cautious  observer,  having  found  a  nest  of  five  young  jays, 
remarked  that  each  of  these  birds,  while  yet  very  young, 
consumed  at  least  fifteen  of  these  full-sized  grubs  in  one  day, 
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and  of  course  would  require  many  more  of  a  smaller  size. 
Say  that,  on  an  average  of  sizi's,  I.Ley  consunied  twenty 
ajiiece,  these  for  the  five  make  one  hundred.  Eiu-h  of  tlie 
parents  consume  say  fifty ;  so  that  the  pair  and  family  devour 
two  hundred  eveiy  day.  This,  in  tlu-ee  montliii,  amounts  to 
twenty  tiiousand  in  one  season.  But  as  the  grub  continues 
in  tliat  stite  four  seasons,  tliis  single  pair,  with  their  femily 
alone,  witliout  reckoning  tiieir  descendants  after  llic  first 
year,  would  destroy  eighty  thousand  grubs.  Let  tis  suppose 
tliitt  the  half,  namely,  forty  thousand,  aro  ^maies,  and  it  is 
known  iliat  they  usually  lay  about  two  hundred  eggs  each, 
it  will  appear,  that  no  less  tlum  eight  millions  have  Ijeen 
destroyed,  or  prevented  ftvara  being  hat<:hed,  by  the  labors  of 
a  single  family  of  jaj-s.  It  is  by  reasoning  ui  tlus  way,  tliat 
we  leani  to  know  of  what  importance  it  is  to  attend  to  the 
economy  of  nature,  and  to  be  cautious  how  we  derange  it  by 
our  short-sighted  and  futile  operations."  Our  own  country 
abounds  with  insectxating  beasts  and  birds,  and  without 
doubt  the  more  than  abundant  Melolonths  funu  a  portion 
of  their  nourishment. 

We  liave  several  Melolonthlans  whose  Injuries  in  the  perfect 
and  grub  state  approach  to  tliose  of  the  Eu-  , 
•opean  cockchafer,  Phylhphaija  "  qmndna  of 
Knocli,  the  May-beetle,  as  it  is  generally 
called  here,  is  our  common  species.  (Fig. 
10.)  It  is  of  a  ehestimt-brown  color,  smooth, 
but  finely  punctured,  that  is,  covered  with 
little  impressed  dots,  as  if  pricked  with  the 
point  of  a  needle ;  each  wing-case  has  two  or 

•  A  gflnns  priiposoil  by  nio  in  1838.    It  •IgalflM  laaf-ealcr.    Hqjean  «ubic- 
quL-iilly  onlled  llii«  genuj  Attcjfimncka.* 

[»  Tho  Konui  PhjiUopkiiffa  -wm  indeed  proposed  by  Dr,  Harri«,  but  wna  not 
Bccompaniod  byany  ilewriptlonj  It  mint  Ihorolbre  yield  to  the 
of  Hops,  doicribBi  in  IBBT-    Burmciiitor  bns  improporty  adopted  flip  il 
nmnw  ^von  by  Dej«nii,  but  which  •rm  not  sanctioiiBd  iiy  n  descriptioi 
It  U  s  Y«ry  numerous  gonna,  anJ  miuiv  of  tlie  sixties  rofcmbla  eact 
olWBly.-Uc] 
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tliree  slightly  elevated  longitudinal  lines  ;  the  breast  is  clothed 
with  yellowish  down.  The  knob  of  its  antennae  contains 
only  three  leaf-like  joints.  Its  average  length  is  nine  tenths 
of  an  inch.  In  its  perfect  state  it  feeds  on  the  leaves  of  trees, 
particularly  on  those  of  the  cherry-tree.  It  flies  with  a  hum- 
ming noise  in  the  night,  from  the  middle  of  May  to  the  end 
of  June,  and  frequently  enters  houses,  attracted  by  the  light. 
In  the  course  of  the  spring,  these  beetles  are  often  thrown 
from  the  earth  by  the  spade  and  plough,  in  various  states  of 
maturity,  some  being  soft  and  nearly  white,  their  supera- 
bundant juices  not  haying  evaporated,  while  others  exhibit  the 
true  color  and  texture  of  the  perfect  insect.  The  grubs  de- 
vour the  roots  of  grass  and  of  other  plants,  and  in  many 
places  the  turf  may  be  turned  up  like  a  carpet  in  consequence 
of  the  destruction  of  the  roots.  The  grub*  is  a  white  worm 
with 'a  brownish  head,  and,  when  ftdly  grown,  is  nearly  as 
thick  as  the  Uttle  finger.  It  is  eaten  greedily  by  crows  and 
fowls.  The  beetles  are  devoured  by  the  skunk,  whose  bene- 
ficial foraging  is  detected  in  our  gardens  by  its  abundant  ex- 
crement filled  with  the  wing-cases  of  these  insects. 

A  writer  in  the  "  New  York  Evening  Post "  says,  that  the 
beetles,  which  frequently  commit  serious  ravages  on  finiit- 
trees,  may  be  effectually  exterminated  by  shaking  them  from 
the  trees  every  evening.  In  tliis  way  two  pailfiils  of  beetles 
were  collected  on  the  first  experiment;  the  number  caught 
regularly  decreased  until  the  fifth  evening,  when  only  two 
beetles  were  to  be  found.  The  best  time,  however,  for  shak- 
ing trees  on  which  the  May-beetles  are  lodged,  is  in  the 
morning,  when  the  insects  do  not  attempt  to  fly.  They  are 
most  easily  collected  in  a  cloth  spread  under  the  trees  to  re- 
ceive them  when  they  fall,  after  which  they  should  be  thrown 
into  boiling  water  to  kill  them,  and  may  tlien  be  given  as 
food  to  swine. 

♦  There  is  a  grub,  somewhat  re!»erablin^  this,  which  is  frequently  found  under 
old  manure-heaps,  and  is  commonly  called  muck-worm.  It  differs,  however,  in 
some  respecte,  from  that  of  the  May-beetle,  or  dor-bug,  and  is  transformed  to  a 
doDg-beetle  called  Scarabctut  rtUclus  by  Mr.  Say. 
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There  is  an  undeacribed  kind  of  PhyJIophaga,  or  leii^«ite 
called,  in  ray  Catalogue  of  the  Insects  of  Massachusetts,*  fra 
tema,  becaase  it  is  nearly  akin  to  the  quercina,  in  genera 
appearance.      It  difl'ers  from  tlie  latter,  however,  in  being 
smaller,  and  more  slender;  the  punctures  on  its  thorax  and 
wing-covers  are  not  so  distinct,  and  the  tJiree  elevated  lines 
on    the    latter   are   liardly   visible.     'It   measures    thirteen  i 
twentieths  of  an  inch  in  length.     This  beetle  may  be  seen.! 
in  the  latter  part  of  June  and  the  begnning  of  July.     Its  1 
habits  are  similar  to  those  of  tlie  more  abundant  May-beetlel 
or  dor-bug. 

Another  common  Phylhphaga  has  been  described  by  Knoch  I 

and  Say,  under  tlie  name  of  h'rticula  (Fig.  i 

,  L         11),  meaning  a  little  hairy.     It  is  of  a  bay^  J 

\,  L I ./  brown  color,  the  punctures  on  the  thorax  j 

j^mf  <irc  larger   and  more  distinct  tlian  in  the  ] 

^^^&.  quercina,  and  on  each  wing-cover  are  threa  1 

jf^^^^\        longitudinal  rows  of  short,  yellowish  hairs.  I 

y^J^^Hj^  \      It  measures  about  seven  tenths  uf  an  inch  J 

jp  \         in  lengtli.      Its  time  of  appearance   is   !□  I 

i  X       June  and  July. 

In  some  parts  of  Massachusetts  the  i*Ay^-l 
r\K  in.  lophai/a  Oeorfficam  (Fig.  12)  of  Gyllenhal, 

^  i_^  _  (^  or  Georgian  leaf-eater,  takes  the  place  of  the 
\^Kk^  qiinrcina.  It  is  extreraely  common,  during 
^^^Bt  May  and  June,    in    Cambridge,  where  the 

/^^^^■V       other  species  is  rarely  seen.     It  is  of  a  bay- 
ffl^^KfJL        brown  color,  entirely  covered  on  the  upper  J 
M-^^^\      *'<le  with  very  short,  yellowish  gray  hairs,! 
(l  }      and  measures  seven  tcntlis  of  an  inch,  or  | 

more,  in  length. 

[□  order  ta  eavo  nnnecessBry  rcpelitionB,  It  mnv  be  well  to  italt,  Uinl  lb*  I 
I  CalaloBna  above  nnmod,  to  vhlcli  rrcqucnl  relbrenee  will  be  mndo  in  tlie  ooonc  I 
j  et  this  tTMtite,  wu  drawn  np  b;  mt,  iind  wok  published  in  rmfeBHir  HilchCMk'l  J 
t  Jtepnrl  on  the  aootogy,  Htneralogy.  Botui.v,  nnd  ZcH^rigr  of  Mn-^saclmevttt,  ■ 
It  two  «dlllont  of  It  appenrcd  with  tbu  Report,  tbo  Qnt  lu  1833,  tuid  lh«  • 
I   Ond,  with  uumeroiu  additiom,  in  1B36. 
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Fig.  14. 


PhyUophaga  pUosicoUis  (Fig.  13)  of  Knocli,  or  the  hairy- 
necked  leaf^ater,  is  a  small  chafer,  of  an 
ochre-yellow  color,  with  a  very  hairy  tho- 
rax. It  is  often  thrown  out  of  the  ground 
by  the  spade,  early  in  the  spring;  but  it 
does  not  voluntarily  come  forth  till  the 
middle  of  May.  It  measures  half  an  inch 
in  length. 

Hentz's  Mdolontha  variolosa^  (Fig.  14), 
or  scarred  Melolontha,  differs  essentially 
from  the  foregoing  beetles  in  the  structure 
of  its  antennae,  the  knob  of  wliich  consists 
of  seven  narrow,  strap-shaped  ochre-yellow 
leaves,  which  are  excessively  long  in  the 
males.  This  fine  insect  is  of  a  light  brown 
color,  with  irregular  whitish  blotches,  like 
scars,  on  the  thorax  and  wing-covers.  It 
measures  nine  tenths  of  an  inch,  or  more, 
in  length.  It  occurs  abundantly,  in  the  month  of  July,  at 
Martha's  Vineyard,  and  in  some  other  places  near  the  coast ; 
but  is  rare  in  other  parts  of  Massachusetts. 

The  foregoing  Melolonthians  are  found  in  gardens,  nur- 
series, and  orchards,  where  they  are  more  or  less  injurious 
to  the  fruit>-trees,  in  proportion  to  their  numbers  in  different 
seasons.  They  also  devour  the  leaves  of  various  forest-trees, 
such  as  the  elm,  maple,  and  oak. 

Omaloplia^  vespertina  (Plate  II.  Fig.  14)  of  Gyllenhal,  and 
sericea  of  Illiger,  attack  the  leaves  of  the  swectbricr,  or  sweet- 
leaved  rose,  on  which  they  may  be  found  in  prolusion  in  the 
evening,  about  the  last  of  June.  They  somewhat  resemble 
the  May-beetles  in  form,  but  are  proportionally  shorter  and 


[*  Mehloniha  variolosa.  This  insect  belongs  to  the  genns  Polyphylla,  proposed 
by  Dr.  Harris,  and  now  adopted  by  all  entomologists.  —  Leg.] 

[*  Omalopiia.  The  species  here  mentioned,  with  all  the  other  allied  American 
species,  belong  rather  to  Serica  of  M'Leay,  than  to  true  Omaloplia^  which  is  thus 
far  confined  to  the  other  continent.  —  Lec] 
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thicker,  and  much  smaller  in  size.  The  first  of  them,  the 
vespertine  or  evening  Omaloplia,  is  bay-brown  ;  the  wjng- 
covers  are  marked  witli  many  longitudinal  shallow  furrows, 
wliich,  with  the  thorax,  are  thickly  punctured.  This  beetle 
varies  in  length  from  three  to  four  tenths  of  an  inch,  Oma- 
loplia sericea,  the  silky  Omaloplia,  closely  resembles  the  pre- 
ceding in  everything  but  its  color,  which  is  a  very  deep 
chestnut-brown,  iridescent  or  changeable  like  satin,  and  re- 
flecting the  colors  of  the  rainbow. 

All  these  Melolonthians  are  nocturnal  insects,  never  ap- 
pearing, except  by  accident,  in  the  day,  during  which  they 
remsun  under  shelter  of  the  foliage  of  trees  and  shrubs,  or 
concealed  in  tlie  grass.  Others  are  truly  day-fliers,  commit- 
ting their  ravages  by  the  light  of  the  sun,  and  are  conse- 
quently exposed  to  observation. 

One  of  our  diurnal  Melolonthians  is  suppo^e<l  by  many  nat- 
Dg.  u.  uralists  to  be  tlie  Anomala  variant  (Fig.  15) 

"v  i^*/'  of  Fnbricius ;  and  it  agrees  very  well  with 
I  ^^^Bf  tl'is  writer's  descrii>tion  of  the  lueieola;  but 

y^^^Ly  Professor  Germar  thinks  it  to  be  an  unde- 
/j^^^A\     scribed  species,  and  proixwcs  to  name  it  ca.'- 

Jf  ^^^^1^^  I<^,  It  resembles  the  viiii>-cbafer  of  Euro]>e 
Jf  ^     in  its  Iiabits,  and  is  found  in  the  months  of 

June  and  July  on  the  cultivated  and  wild 
grape-vines,  the  leaves  of  which  it  devours.  During  the  same 
|ieriod,  these  chafers  may  be  seen  in  still  greater  numbers  on 
various  kinds  of  sumach,  which  they  oft«n  completely  despoil 
of  their  leaves.  They  are  of  a  broad  oval  sha])e,  and  vcrv 
variable  in  color.  The  head  and  tliorax  of  the  male  are 
greenisli  black,  margined  with  dull  ochre  or  tile-red,  and 
thickly  punctured ;  the  wing-covers  are  clay-yellow,  irregu- 
larly iurrowed,  and  punctured  in  tlie  furrows ;  the  legs  are 
pale  red,  brown,  or  black.  The  thorax  of  the  female  is  clay- 
yellow,  or  tile-red,  some^mes  with  two  oblitguc  blackish  spots 
on  the  top,  and  sometimes  almost  entirely  bhick ;  the  wing- 
covers  resemble  those  of  the  male;  the  legs  are  clay-yellow. 
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or  light  red.  The  males  are  sometimes  entirely  black,  and 
this  variety  seems  to  be  the  beetle  called  atratu^  by  Fabricius. 
The  males  measure  nearly,  and  the  females  rather  more  than 
seven  twentieths  of  an  inch  in  length.  In  the  year  1825, 
these  insects  appeared  on  the  grape-vines  in  a  garden  in  this 
vicinity ;  they  have  since  established  themselves  on  the  spot, 
and  have  so  much  multiplied  in  subsequent  yeai's  as  to  prove 
exceedingly  hurtful  to  the  vines.  In  many  other  gardens 
they  have  also  appeared,  having  probably  found  the  leaves  of 
the  cultivated  grape-vine  more  to  their  taste  than  their  natu- 
ral food.  Should  these  beetles  increase  in  numbers,  they  will 
be  found  as  difficult  to  check  and  extirpate  as  the  destructive 
vine-chafers  of  Europe. 

The  rose-chafer,  or  rose-bug,  as  it  is  more  commonly  and 
incorrectly  called,  is  also  a  diurnal  insect.  It  is  the  j.,g  ^g 
Melohntha  subsjnnosa  (Fig.  16)  of  Fabricius,  by 
whom  it  was  first  described,  and  belongs  to  the 
modem  genus  Macrodactylus  of  Latreille.  Common 
as  tliis  insect  is  in  the  \ncinity  of  Boston,  it  is,  or 
was  a  few  years  ago,  unknown  in  the  northern  and 
western  parts  of  Massachusetts,  in  New  Hampshire,  and  in 
Maine.  It  may,  therefore,  be  well  to  give  a  brief  description 
of  it.  This  beetle  measiu'es  seven  twentieths  of  an  inch  in 
length.  Its  body  is  slender,  tapers  before  and  behind,  and 
is  entirely  covered  with  very  short  and  close  ashen-yellow 
down ;  the  thorax  is  long  and  narrow,  angularly  widened  in 
the  middle  of  each  side,  which  suggested  the  name  subf^pi- 
nosa^  or  somewhat  spined  ;  the  legs  are  slender,  and  of  a 
pale  red  color  ;  the  joints  of  the  feet  are  tipped  with  black, 
and  are  very  long,  which  caused  Latreille  to  call  the  genus 
Macrodactylus^  that  is,  long  toe,  or  long  foot. 

The  natural  history  of  the  rose-cliafer,  one  of  the  gi^eatest 
scourges  with  which  our  gardens  and  nurseries  have  been 
afflicted,  was  for  a  long  time  involved  in  mvsten%  but  is  at 
last  fully  cleared  up.*     The  prevalence  of  this  insect  on  tlie 

•  See  my  Essay  in  the  Massachusetts  Agricultural  Repository  and  Journal, 
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rose,  and  its  annual  appearance  coinciding  with  the  blossom- 
ing of  tliat  flower,  have  gained  for  it  the  popular  name  by 
which  it  is  here  known.  For  some  time  after  they  were  first 
noticed,  rose-bugs  appeared  to  be  'confined  to  their  favorite, 
the  blossoms  of  the  rose  ;  but  witliin  forty  years  they  have 
prodigiously  increased  in  number,  have  attacked  at  random 
various  kinds  of  plants  in  swarms,  and  have  become  notorious 
for  their  extensive  and  deplorable  ravages.  The  grape-vine 
in  particular,  tlie  cherry,  plum,  and  apple  trees,  have  annu- 
ally suffered  by  their  depredations ;  many  other  finiit-trees 
and  shrubs,  garden  vegetables  and  com,  and  even  the  trees 
of  the  forest  and  the  grass  of  the  fields,  liave  been  laid -under 
contribution  by  these  indiscriminate  feeders,  by  whom  leaves, 
flowers,  and  fruits  are  aUke  consumed.  The  unexpected 
arrival  of  these  insects  in  swarms,  at  their  first  coming,  and 
their  sudden  disappearance  at  the  close  of  their  career,  are 
remarkable  facts  in  their  history.  They  come  forth  from 
the  ground  during  the  second  week  in  Jime,  or  about  the 
time  of  the  blossoming  of  the  damask  rose,  and  remain  ifrom 
thirty  to  forty  days.  At  the  end  of  this  period  the  males 
become  exhausted,  fall  to  the  groimd  and  perish,  while  the 
females  enter  the  earth,  lay  their  eggs,  retm'n  to  the  surface, 
and,  after  lingering  a  few  days,  die  also. 

The  eggs  laid  by  each  female  are  about  thirty  in  number, 
and  are  deposited  from  one  to  fom*  inches  beneath  the  sur- 
face of  the  soil ;  they  are  nearly  globular,  whitish,  and  about 
one  thirtieth  of  an  inch  in  diameter,  and  are  hatched  twenty 
days  after  they  are  laid.  The  young  larvae  begin  to  feed  on 
such  tender  roots  as  are  within  their  reach.  Like  other 
grubs  of  the  Scaraba'ians,  when  not  eating  they  lie  upon 
the  side,  with  the  body  curved,  so  that  the  head  and  tail 

Vol.  X.  p.  8,  reprinted  In  the  New  England  Farmer,  Vol.  VI.  p.  18,  &c. ;  my  Dis- 
course before  the  Massachusetts  Horticultural  Society,  p.  31,  8vo,  Cambridge, 
1832;  Dr.  Green's  communication  on  this  insect  in  the  New  England  Farmer, 
Vol.  VI.  pp.  41,  49,  &c. ;  my  Report  on  Insects  Injurious  to  Vegetation,  in  Massa- 
chusetts House  Document,  No.  72,  April,  1888,  p.  70 ;  and  a  communication  in  the 
New  England  Fanner,  Vol.  IX.  p.  1. 
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are  nearly  in  contact ;  they  move  with  difficulty  on  a  level 
sur&ce,  and  are  continually  felling  over  on  one  side  or  the 
other.  They  attain  their  full  size  in  the  autumn,  being  then 
nearly  three  quarters  of  an  inch  long,  and  about  an  eighth 
of  an  inch  in  diameter.  They  are  of  a  yellowish-white 
color,  with  a  tinge  of  blue  towards  the  hinder  extremity, 
which  is  thick,  and  obtuse  or  rounded ;  a  few  short  hairs  are 
scattered  on  tlie  surface  of  the  body ;  there  are  six  short  legs, 
namely,  a  pair  to  each  of  the  first  tlu^e  rings  behind  the 
head,  and  the  latter  is  covered  with  a  homy  shell  of  a  pale 
rust  color.  In  October  they  descend  below  the  reach  of  frost, 
and  pass  the  winter  in  a  torpid  state.  In  the  spring  they 
approach  towards  the  surface,  and  each  one  forms  for  itself 
a  httle  cell  of  an  oval  shape,  by  turning  round  a  great  many 
times,  so  as  to  compress  the  earth  and  render  the  inside  of 
the  cavity  hard  and  smooth.  Within  this  cell  the  grub  is 
transformed  to  a  pupa,  during  the  month  of  May,  by  casting 
oft*  its  skin,  which  is  pushed  doAvnwards  in  folds  fi'om  tlie  head 
to  the  tail.  The  pupa  has  somewhat  the  fonn  of  the  per- 
fected beetle ;  but  it  is  of  a  vellowish-white  color,  and  its 
short  stiunp-like  wings,  its  antcnme,  and  its  legs  are  folded 
upon  the  breast;  and  its  whole  body  is  enclosed  in  a  thin 
film,  that  wraps  each  part  separately.  During  the  month  of 
June  this  filmy  skin  is  rent,  the  included  beetle  withdraws 
from  its  body  and  its  limbs,  bursts  open  its  earthen  cell,  and 
digs  its  way  to  the  surface  of  the  ground.  Thus  the  various 
changes,  from  the  egg  to  the  fiiU  development  of  the  per- 
fected beetle,  are  completed  within  the  space  of  one  year. 

Such  being  the  metamoq^lioses  and  habits  of  these  insects, 
it  is  evident  that  we  cannot  attack  them  in  the  egg,  the  grub, 
or  the  pupa  state ;  the  enemy  in  these  stages  is  beyc^nd  our 
reach,  and  is  subject  to  the  control  only  of  the  natural  but 
unknown  means  appointed  by  the  Author  of  Nature  to  keep 
the  insect  tribes  in  check.  When  they  have  issued  from 
their  subterranean  retreats,  and  have  congregated  upon  our 
nnes,  trees,  and  other  vegetable  productions,  in  the  complete 
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enjoyment  of  their  propensities,  we  must  unite  our  efforts  to 
seize  and  crush  the  invaders.  They  must  indeed  be  crushed, 
scalded,  or  burned,  to  deprive  them  of  life,  for  they  are  not 
affected  by  any  of  the  appHcations  usually  found  destructive 
to  other  insects.  Experience  has  proved  tlie  utility  of  gather- 
ing them  by  hand,  or  of  shaking  them  or  brushing  tliem  from 
the  plants  into  tin  vessels  contauiing  a  little  water.  They 
should  be  collected  daily  during  the  period  of  their  visitation, 
and  should  be  committed  to  the  flames  or  killed  by  scalding 
water.  The  late  John  Lowell,  Esq.,  states,*  that  in  1823  he 
discovered,  on  a  solitary  apple-tree,  the  rose-bugs  "in  vast 
numbers,  such  as  could  not  be  described,  and  would  not  be 
believed  if  they  were  described,  or,  at  least,  none  but  an 
ocular  witness  could  conceive  of  their  numbers.  Destruction 
by  hand  was  out  of  the  question,"  in  this  case.  He  put 
sheets  under  the  tree,  and  shook  them  do>vn,  and  burned 
them. 

Dr.  Green,  of  Mansfield,  whose  investigations  have  thrown 
much  light  on  the  history  of  this  insect,  proposes  protecting 
plants  with  millinet,  and  says  that  in  this  way  only  did  he 
succeed  in  securing  his  grape-vines  from  depredation.  His 
remarks  also  sliow  the  utility  of  gathering  them.  "  Eighty- 
six  of  these  spoilers,"  says  he,  "were  known  to  infest  a 
single  rose-bud,  and  were  crushed  with  one  grasp  of  the 
hand."  Supj)Ose,  as  was  probably  the  case,  that  one  half 
of  them  were  females;  by  this  destruction,  eight  hundred 
eggs,  at  least,  were  prevented  from  becoming  matured. 
During  the  time  of  their  prevalence,  rose-bugs  are  some- 
times foiiiul  in  immense  numbers  on  the  flowers  of  the  com- 
mon white-weed,  or  ox-eye  daisy  (^C1iry%anthemum  leucanthe- 
muni)^  a  worthless  plant,  which  has  come  to  us  from  Europe, 
and  has  been  suffered  to  overrun  our  pastures  and  encroach 
on  our  mowing-lands.  In  certain  cases  it  may  become  expe- 
dient rapidly  to  mow  down  the  infested  white-weed  in  dry 

»  Massachusetts  Agricultural  Repository,  Vol.  IX.  p.  146. 
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pastures,  and  consume  it,  with  the  sluggish  rose-buds,  on 
the  spot. 

Our  insect-eating  birds  undoubtedly  devour  many  of  these 
insects,  and  deserve  to  be  cherished  and  protected  for  their 
services.  Rose-bugs  are  also  eaten  greedily  by  domesticated 
fowls ;  and  when  they  become  exhausted  and  fall  to  the 
ground,  or  when  they  are  about  to  lay  their  eggs,  they  are 
destroyed  by  moles,  insects,  and  other  animals,  which  lie  in 
wait  to  seize  them.  Dr.  Green  informs  us,  tliat  a  species  of 
dragon-fly,  or  devil's-needle,  devours  them.  He  also  says 
tliat  an  insect,  which  he  calls  tlie  enemy  of  the  cutrworm, 
probably  the  larva  of  a  Carabus  or  predaceous  ground-beetle, 
preys  on  the  grubs  of  the  common  dor-bug.  In  France  the 
golden  ground-beetle  (^Carabus  auratus)  devours  the  female 
dor  or  chafer  at  the  moment  when  she  is  about  to  deposit  her 
eggs.  I  have  taken  one  specimen  of  this  fine  ground-beetle 
in  Massachusetts,  and  we  have  several  other  kinds,  equally 
predaceous,  which  probably  contribute  to  check  the  increase 
of  our  native  Melolonthians. 

Very  few  of  the  flower-beetles  are  decidedly  injurious  to 
vegetation.  Some  of  them  are  said  to  eat  leaves ;  but  the 
greater  number  live  on  the  pollen  and  the  honey  of  flowers, 
or  upon  the  sap  that  oozes  from  the  wounds  of  plants.  In 
the  infant  or  grub  state,  most  of  them  eat  only  the  crumbled 
substance  of  dt»cayed  roots  and  stumps  ;  a  few  live  in  the 
woimds  of  trees,  and  by  their  depredations  prevent  them 
from  healing,  and  accelerate  the  decay  of  the  tnuik. 

The  flower-lx»etles  belong  chiefly  to  a  grouj)  called  Ceto- 
N1AD.E,  or  Cetonians.  They  are  easily  distinguished  from  the 
other  Scaniba»ians  by  their  lower  jaws,  which  are  generally 
soft  on  the  inside,  and  are  often  provided  with  a  flat  brush  of 
hairs,  that  serves  to  collect  the  pollen  and  juices  on  which 
they  subsist.  Their  upper  jaws  have  no  grinding  plate  on 
the  inside.  Their  antennjc  consist  of  ten  joints,  the  last  three 
of  which  form  a  three-leaved  oval  knob.  The  head  is  often 
square,  with  a  large  and  wide  visor,  overhanging  and  entirely 
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concealing  the  upper  lip.  The  thorax  is  either  rounded,  some- 
what square,  or  triangular.  The  wing-cases  do  not  cover 
the  end  of  the  body.  The  fore  legs  are  deeply  notched  on 
the  outer  edge ;  and  the  claws  are  equal  and  entire.  These 
beetles  are  generally  of  an  oblong  oval  form,  somewhat  flat- 
tened above,  and  often  brilliantly  colored  and  highly  polished, 
sometimes  also  covered  with  hairs.  Most  of  the  bright- 
colored  kinds  are  day-fliers ;  those  of  dark  and  plain  tints 
are  generally  noctiu'nal  beetles.  Some  of  them  are  of  im- 
mense size,  and  have  been  styled  the  princes  of  the  beetle 
tribes ;  such  are  the  Incas  of  South  America,  and  the  Goliah 
beetle  (^Hegemon  Goliaius)  of  (Juinea,  the  latter  being  more 
than  four  inches  long,  two  mches  broad,  and  thick  and  heavy 
in  proportion. 

Two  American  Cetonians  must  suffice  as  examples  in  this 
Fig.  17.      group.     The  first  is  the  Indian  Cetonia,  Cetonia 
\^MiJ     Inda*  (Fig.  17),  one  of  our  earliest  visitors  in 
J^HT      the  spring,  making  its  appearance  towards  the  end 
fj^^mS.    of  April  or  the  beginning  of  May,  when  it  may 
1^^m\     sometimes  be  seen  in  considerable  numbers  around 
the  l)orders  of  woods,  and  in  dry,  o])en  fields,  fly- 
ing just  above  the  grass  with  a  loud  humming  sound,  like  a 
humble-bee,  for  which  perhaps  it  might  at  first  sight  be  mis- 
taken.    Like  other  insects  of  the  same  genus,  it  has  a  broad 
body,  very  obtuse  behind,  with  a  triangular  thorax,  and  a 
little  wedge-shaped  piece  on   each  side  between  the  hinder 
angles  of  the  thorax  and  the  shoulders  of  the  wing-covers ; 
tlie  latter,  taken  together,  form  an   oblong  square,  l)ut  are 
somewhat  notched  or  widely  scalloped  on  the  middle  of  the 
outer  edixes.     The  head  and  thorax  of  this  beetle  are  dark 
copper-brown,  or  almost  black,  and  thickly  covered  with  short 
greenish-yellow  hairs ;    the    wing-cases   are    light   yellowish- 

*  Scaralxetts  Indus  of  Linnaeus,  Cetonia  harhata  of  Say.* 

[•  Cttonia  Intla.  The  oM  penuH  Cetonia  1ms  been  divulcd  recently  into  many 
genera,  some  of  which  have  again  been  merged  together  by  later  investigators; 
our  species  belong  to  the  ouo  called  Euryomia^  us  enlarged  by  Lacordaire.  —  Lec] 
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brown,  but  changeable,  with  pearly  and  metallic  tints,  and 
spattered  with  numerous  irregular  black  spots  ;  the  imder- 
side  of  the  body,  which  is  very  hairy,  is  of  a  black  color,  with 
the  edges  of  the  rings  and  the  legs  dull  red.  It  measures 
about  six  tenths  of  an  inch  in  length.  During  the  summer 
months  the  Indian  Cetonia  is  not  seen ;  but  about  tlie  middle 
of  September  a  new  brood  comes  forth,  the  beetles  appearing 
fresh  and  bright,  as  though  they  had  just  completed  then-  last 
transformation.  At  this  time  they  may  be  found  on  the 
flowers  of  tlie  golden-rod,  eating  the  pollen,  and  also  in  great 
numbers  on  corn-stalks,  and  on  the  trunks  of  the  locust-tree, 
feeding  upon  the  sweet  sap  of  these  plants.  Fortunate  would 
it  be  for  us  if  they  fed  on  these  only ;  but  their  love  of  sweets 
leads  them  to  attack  our  finest  peaches,  which,  as  soon  as 
ripe,  they  begin  to  devoiu*,  and  in  a  very  few  hours  entirely 
spoil.  I  have  taken  a  dozen  of  them  from  a  single  peach, 
into  which  they  had  burrowed  so  that  nothing  but  the  naked 
tips  of  dieir  liind-body  could  be  seen ;  and  not  a  ripe  peach 
remained  unbitten  by  them  on  the  tree.  When  touched,  they 
leave  a  strong  and  disagreeable  scent  upon  tlie  fingers.  On 
the  approach  of  cold  weather  they  disappear,  but  I  have  not 
been  able  to  ascertain  what  becomes  of  them  at  this  time,  and 
only  conjecture  that  they  get  into  some  warm  and  sheltered 
spot,  where  they  pass  the  winter  in  a  torpid  state,  and  in  the  ^ 
spring  issue  from  tlieir  retreats,  and  finish  their  career  by 
depositing  their  eggs  for  another  brood.  Those  that  are  seen 
in  the  spring  want  the  freshness  of  the  autumnal  beetles,  a 
circmnstance  that  favoi-s  my  conjecture.  Their  hovering  over 
and  occasionally  dropping  upon  tlie  surface  of  the  ground,  is 
probably  for  the  purpose  of  selecting  a  suitable  place  to  enter 
the  earth  and  lay  tlieir  eggs.  Hence  I  suppose  tluit  their 
lan'OJ  or  grubs  may  hve  on  the  roots  of  herbaceous  plants. 

The   other   Cetonian  beetle  to  be  described  is  the  Osmo- 
derma  scaber*  or  rough  Osmoderma  (Fig.  18).     It  is  a  large 


*  Trichius  scaber,  Pnlisot  dc  Bcauvois;  Gymnodus  scaher,  Kirby. 
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insect,  with  a  broad,  oval,  and  flattened  body ;  the  thorax  is 

nearly  round,  but  wider  than  long; 
there  are  no  wedge-shaped  pieces  be- 
tween the  corners  of  the  thorax  and 
the  shoulders  of  the  wing-cases,  and 
the  outer  edges  of  the  latter  are  en- 
tire. It  is  of  a  purplish-black  color, 
with  a  coppery  lustre  ;  the  head  is 
punctured,  concave  or  hollowed  on 
the  top,  with  the  edge  of  the  broad 
visor  turned  up  in  the  males ;  nearly 
flat,  and  with  the  edge  of  the  visor  not  raised  in  the  females  ; 
the  wing-cases  are  so  thickly  and  deeply  and  irregularly 
punctured  as  to  appear  almost  as  rough  as  shagreen ;  the 
under-side  of  the  body  is  smooth  and  without  hairs  ;  and 
the  legs  are  short  and  stout.  In  addition  to  the  differences 
between  the  sexes  above  described,  it  may  be  mentioned  that 
the  females  are  generally  much  larger  than  the  males,  and 
often  want  the  coppery  polish  of  the  latter.  They  measure 
from  eiffht  tenths  of  an  inch  to  one  inch  and  one  tenth  in 
len^jth.  Thev  are  nocturnal  insects,  and  conccitl  themselves 
during  the  day  in  the  crevices  and  hollows  of  trees,  where 
they  feed  upon  the  sap  that  flows  from  the  bark.  They  have 
the  odor  of  Russia  leather,  and  give  this  out  so  powcrfiilly 
that  their  presence  can  be  detected,  by  the  scent  alone,  at  the 
distance  of  two  or  three  yards  from  the  place  of  their  retreat. 
This  strong  smell  suggested  the  name  Osmoderma^  that  is, 
scented  skin,  given  to  these  beetles  by  the  French  naturalists. 
They  seem  particularly  fond  of  the  juices  of  cheny  and  apple 
trees,  in  the  hollows  of  which  I  have  often  discovered  them. 
Their  larva)  live  in  the  hollows  of  these  same  trees,  feeding 
upon  tlie  diseased  wood,  and  causing  it  more  rapidly  to  de- 
cay. They  are  whitisli  fleshy  giiibs,  with  a  reddish  hard- 
shelled  head,  and  closely  resemble  the  grubs  of  the  common 
dor-beetle.  In  the  autumn  each  one  makes  an  oval  cell  or 
pod,  of  fragments  of  wood,  sti'ongly  cemented  with  a  kind 
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of  glue ;  it  goes  through  its  transformation  within  this  cell, 
and  comes  forth  in  the  beetle  form  in  the  month  of  July. 

We  have  another  scented  beetle,  equal  in  size  to  the  pre- 
ceding, of  a  deep  mahogany-brown  color, 
perfectly  smooth,  and  highly  poHshed,  and 
the  male  lias  a  deep  pit  before  the  middle 
of  the  thorax,     Tliis  species  of  Oamoderma 
is  called   eremtcola  *  (Fig.  Ifl),  a  name 
that  cannot  be  rendered  literally  into  Eng- 
Ikh  by  any  single  word ;  it  signifies  wil- 
derness-inhabitant,  for    which    might 
substituted  hermit.     I  believe  that  this  i 
sect  lives  in  forest-trees,  but  the  Ia^^■a  is 
unknown  to  me. 

Tlie  family  Lucanii)^,  or  Lucanians,  so  named  from  the 
Linniiean  genus  Licanus,  must  be  placed  next  to  the  Scara- 
bxians  in  a  natural  arrangement.  This  family  includes  tlie 
insects  called  stag-beetles,  hom-bugs,  and  flying-bulls,  names 
that  they  have  obtained  from  the  great  size  and  peculiar  form 
of  their  upper  jaws,  wliieh  are  sometimes  curved  like  the 
horns  of  cattle,  and  sometimes  branched  like  the  antlers  of  a 
stag.  In  these  beetles  the  body  is  hard,  oblong,  rounded 
behind,  and  slightly  convex ;  the  head  is  large  and  broad, 
especially  in  tlie  males  ;  tlie  thorax  is  short,  and  as  wide  as 
tlie  abdomen ;  the  antennse  are  rather  long,  elbowed  or  bent 
in  tlie  middle,  and  composed  of  ten  joints,  the  last  three  or 
four  of  which  arc  broad,  leatlikc,  and  project  on  the  inside, 
pving  to  this  part  of  the  antennjo  a  resemblance  to  the  end 
of  a  key ;  the  upper  jaws  arc  usually  much  longer  in  the 
males  than  in  the  females,  but  even  those  of  the  latter  ex- 
tend considerably  Iieyond  the  mouth;  each  of  the  under  jaws 
is  provideci  with  a  long  hairy  pencil  or  brush,  which  can  be 
seen  projecting  beyond  the  month  between  the  foolers ;  and 
the  under  lip  lias  two  shorter  pencils  of  the  same  kind ;  the 

•  Cflmin  frtmitala  at  Kiioch. 
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fore  legs  are  oftentimes  longer  than  the  others,  with  the  outer 
edge  of  the  shanks  notched  into  teetli :  the  feet  are  five- 
jointed,  and  the  nails  are  entire  and  equal.  These  beetles 
fly  abroad  during  the  night,  and  frequently  enter  houses  at 
that  time,  somewhat  to  the  alarm  of  the  occupants ;  but  they 
are  not  venomous,  and  never  attempt  to  bite  without  provo- 
cation. They  pass  the  day  on  the  trunks  of  trees,  and  live 
upon  the  sap,  for  procuring  which  the  brushes  of  their  jaws 
and  lip  seem  to  be  designed.  They  are  said  also  occasionally 
to  bite  and  seize  caterpillars  and  other  soft-bodied  insects,  for 
the  purpose  of  sucking  out  their  juices.  They  lay  their  eggs 
in  crevices  of  the  bark  of  trees,  especially  near  the  roots, 
where  they  may  sometimes  be  seen  thus  employed.  The 
larvai  hatched  from  these  eggs  resemble  the  grubs  of  the 
Scaraba?ians  in  color  and  fomi,  but  they  are  smoother,  or 
not  so  -much  wTinkled.  The  grubs  of  the  large  kinds  are 
said  to  be  six  years  in  coming  to  their  growth,  living  all 
this  time  in  the  trunks  and  roots  of  trees,  boring  into  the 
solid  wood,  and  reducing  it  to  a  substance  resembling  very 
coarse  sawdust ;  and  the  injury  thus  caused  by  them  is 
fi'ecjuently  very  considerable.  When  they  have  arrived  at 
their  full  size,  they  enclose  themselves  in  egg-shaped  pods, 
composed  of  gnawed  particles  of  wood  and  bark  stuck  to- 
gether and  lined  with  a  kind  of  glue ;  within  these  pods  they 
are  transformed  to  pupie,  of  a  yellowish-white  color,  having 
the  body  and  all  the  limbs  of  the  fixture  beetle  encased  in  a 
whitish  film,  which  being  thrown  off  in  duj  time,  the  insects 
appear  in  the  beetle  form,  burst  the  walls  of  their  prison, 
crawl  through  the  i)assages  the  larvie  had  gnawed,  and  come 
forth  on  the  outside  of  the  trees. 

The  lari^est  of  these  beetles  in  the  New  Eni^land  States 
was  first  descri])ed  by  Linnieus,  under  the  name  of  Lucanus 
Caj/reohis  *  (Fig.  -^O?  signif\ing  the  young  roebuck  ;  but 
here  it  is  called  the  horn-bug.     Its  color  is  a  deej)  mahogany- 

♦  Lucanus  Dama  of  Fabric ius. 
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brown  ;  the  surfece  is  smooth  and  polished  ;  the  upper  jaws 
of  the  male  are  long,  cuncd  like  „,  ^ 

a  sickle,  and  furnished  intemally 
beyond  the  middle  wth  a  little 
tooth ;  those  of  the  female  are 
murh  shorter,  and  also  tootliod ; 
the  head  of  the  male  is  broad  and 
smooth,  that  of  the  otlier  sex  nar- 
rower and  rougli  with  punctures. 
The  body  of  this  beetle  measures 
from  one  inch  to  one  inch  and 
a  quarter,  exclusive  of  the  jaws. 
The  time  of  its  appearance  is  in 
July  and  the  beginning  of  Au- 
gust. The  grubs  live  in  the  trunks  and  roots  of  various 
kinds  of  trees,  but  particularly  in  those  of  old  apple-trees, 
willows,  and  oaks.  All  the  foregoing  beetles  have,  by  some 
naturalists,  been  gathered  into  a  single  tril>e,  called  lamelli- 
com  or  leaf-homed  beetles,  on  account  of  tlie  leaf-like  joints 
wherewith  the  end  of  their  antennjE  is  provided. 

The  beetles  next  to  be  described  liave  been  brought  to- 
gether into  one  great  tribe,  named  serricom  or  saw-lionied 
beetles,  because  the  tips  of  the  joints  of  their  antcnnfc  usually 
project  more  or  less  on  the  inside,  somewhat  like  the  teeth 
of  a  saw.  The  beetles  belonging  to  the  family  Bupre3TID.e, 
or  the  Buprestians,  have  antenna;  of  this  kind.  The  Buprea- 
tis  of  the  ancients,  as  its  name  signifies  in  Greek,  was  a  poi- 
sonous insect,  which,  being  swallowed  with  grass  by  graaiig 
cattle,  produced  a  violent  inflammation,  and  such  a  degree 
of  swelling  as  to  cause  the  cattle  to  burst.  Linna'us,  liow- 
ever,  unfortunately  applied  this  name  to  the  insects  of  the 
above-mentioned  family,  none  of  which  are  poisonous  to  ani- 
mals, and  are  rarely,  if  ever,  found  upon  the  grass.  It  is  in 
allusion  to  the  original  signification  of  the  word  Biqyreitli», 
that  popular  English  writers  on  natural  historj'  sometimes 
give  the  name  of  burncow  to  the  harmless  Buprestians ;  while 
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^  the  French,  with  greater  propriety,  call  them  riehardsy  on 

account  of  the  rich  and  brilUant  colors  wherewith  many  of 
them  are  adorned.  The  Buprestians,  then,  according  to  the 
Liimaean  application,  or  ratlier  misappHcation,  of  the  name, 
are  hard-shelled  beetles,  often  brilhantly  colored,  of  an  ellip- 
tical or  oblong  oval  form,  obtuse  before,  tapermg  behind,  and 
broader  than  thick,  so  that,  when  cut  in  two  transversely,  the 
section  is  oval.  The  head  is  sunk  to  the  eyes  in  the  fore  part 
of  the  thorax  ;  and  the  antennae  are  rather  short,  and  notched 
on  one  side  like  the  teeth  of  a  saw.  The  thorax  is  broadest 
behind,  and  usually  fits  very  closely  to  the  shoulders  of  the 
wing-covers.  The  legs  are  rather  short,  and  the  feet  are 
formed  for  standing  firmly,  rather  than  for  rapid  motion ;  the 
soles  being  composed  of  four  rather  wide  joints,  covered  with 
little  spongy  cushions  beneath,  and  terminated  by  a  fifth  joint, 
which  is  armed  with  two  claws.  Most  beetles,  as  already 
stated,  have  a  little  triangular  piece,  caUed  the  scutel,  wedged 
between  the  bases  of  the  wing-covers  and  the  hinder  i>art  of 
the  thorax,  conunonly  of  a  triangular  or  semicircular  form,  and 
in  the  greater  number  of  coleopterous  insects  quite  conspicu- 
ous ;  in  the  Buprestians,  however,  the  scutel  is  generally 
very  small,  and  sometimes  hardly  perceptible.  These  beetles 
are  fi-equently  seen  on  the  trunks  and  limbs  of  trees  basking 
in  the  sun.  They  walk  slowly,  and,  at  the  approach  of 
danger,  fold  up  their  legs  and  antennie  and  fall  to  the  ground. 
Being  furnished  with  ample  >vings,  their  flight  is  swift,  and 
attended  with  a  whizzing  noise.  They  keep  concealed  in 
the  night,  and  are  in  motion  only  during  the  day. 

The  larva?  are  wood-eaters  or  borers.  Our  forests  and 
orchards  are  more  or  less  subject  to  their  attacks,  especially 
after  the  trees  have  passed  their  prime.  The  transforma- 
tions of  these  insects  take  place  in  the  tnmks  and  limbs  of 
trees.  The  larvte  that  are  known  to  me  have  a  close 
resemblance  to  each  other ;  a  general  idea  of  them  can  be 
formed  fi-om  a  descrij)tion  of  that  which  attacks  the  pig-nut 
hickory  (Fig.  21).     It  is  of  a  yellowish-white  color,  verj' 
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long,  narrow,  and  depressed  in  form,  but  abruptly  widened 
near  the  anterior  extremity.  The  head  is  brownish,  ™  21 
small,  and  sunk  in  the  fore  part  of  the  first  segment; 
the  upper  jaws  are  provided  with  three  teeth,  and 
are  of  a  black  color ;  and  the  antenna)  are  very 
short.  The  segment  which  receives  the  head  is 
short  and  transverse ;  next  to  it  is  a  large  oval  seg- 
ment, broader  than  long,  and  depressed  or  flattened  ^^ 
above  and  beneath.  Behind  this,  the  segments  are  Buprestis. 
very  much  narrowed,  and  become  gradually  longer ;  but  are 
still  flattened,  to  tlie  last,  which  is  terminated  by  a  rounded 
tubercle  or  wart.  There  are  no  legs,  nor  any  apparatus  which 
can  serve  as  such,  except  two  small  warts  on  the  under-side 
of  the  second  segment  from  the  thorax.  The  motion  of  the 
grub  appears  to  be  effected  by  the  alternate  contractions  and 
elongations  of  the  segments,  aided,  perhaps,  by  the  tubercu- 
lar extremity  of  the  body,  and  by  its  jaws,  witli  which  it  takes 
hold  of  the  sides  of  its  burrow,  and  thus  draws  itself  along. 
These  grubs  are  found  under  the  bark  and  in  the  soUd  wood 
of  trees,  and  sometimes  in  great  numbers.  They  frequently 
rest  with  the  body  bent  sidewise,  so  that  the  head  and  tail 
approach  each  other.  This  posture  those  found  under  bark 
usually  assume.  They  appear  to  pass  several  years  in  the 
larva  state.  The  pupa  bears  a  near  resemblance  to  the  per- 
fect insect,  but  is  entirely  white,  until  near  the  time  of  its  last 
transformation.  Its  situation  is  immediately  under  the  bark, 
the  head  being  directed  outwards,  so  that,  when  tlie  pupa-coat 
is  cast  off,  the  beetle  has  merely  a  thin  covering  of  bark  to 
perforate,  before  making  its  escape  from  the  tree.  The  fonn 
of  this  perforation  is  oval,  as  is  also  a  transverse  section  of  the 
burrow,  that  shape  being  best  adapted  to  the  form,  motions, 
and  egress  of  the  insect. 

Some  of  these  beetles  are  known  to  eat  leaves  and  flowers, 
and  of  this  nature  is  probably  the  food  of  all  of  them.  The 
injury  they  may  thus  commit  is  not  very  apparent,  and  can- 
not bear  any  comparison  with  tlie  extensive  ravages  of  their 
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larvse.  The  solid  trunks  aiid  limits  of  Bound  and  ^'igorou3 
trees  are  often  borwl  tlirongli  in  various  dii-eftioii*  liy  these 
insects,  which,  during  a  loiig^ontinued  life,  derive  their  only 
nourishmont  from  the  woody  fragments  they  devour.  I'lnos 
and  firs  seem  particularly  siibject  to  their  attacks,  hut  other 
forest-trues  do  not  escape,  and  even  fruit-trees  ai-e  fre<juontly  ' 
injured  by  these  borers.  The  means  to  be  used  for  deatn>y- 
ing  them  are  similar  to  those  employed  ogaiust  otlier  borers, 
!ind  will  be  explained  in  a  subsequent  part  of  this  essay.  It 
may  not  be  amiss,  however,  here  to  remark,  that  wixtdpeckers 
are  much  more  successful  in  discovering  the  retreats  of  these 
borers,  and  in  drag^ng  out  the  detenceless  culprits  from  tlieir 
burrows,  than  the  most  skiltui  gardener  or  nurserj'man. 

Tho  largc-3t  of  these  buctlcs  in  this  part  of  the  United 

22.  States  is   the  Su2»-etHa  ( Chalcophora)  lit 

V  -—^C-v.  J    ^»iea  (Fig.  22)   of  Druiy,  or   Virginian 

^^K^^y        Buprcstis.     It  is  of  an  oblong  oval  form, 
^H^T  brajisy,  or  copjici'-colorcd ;  sometimes  almost 

y^H^^  black,  with  hardly  any  metnllic  reHections, 
/"^^^HK  A     The  upper  side  of  the  bixly  ia  roughly  punc- 

/  ^^  ^^  tured ;  the  top  of  tlic  head  is  deeply  in- 
■^  •-     dented  ;  on  tlie  tlioras  there  are  tiiree  pol- 

ished bhu-k  elevated  lines  ;  on  each  wijig-^over  are  two  small 
square  imjiressed  spots,  a  long  elevated  smooth  black  hno 
near  the  outer,  and  another  ne«r  tlie  inner  margin,  with  sev- 
eral short  lines  of  the  same  kind  lietween  them ;  the  under- 
side of  the  body  is  sparingly  covered  with  short  whitish  down. 
It  measuies  from  eight  tenths  of  an  incdi  to  one  inch  or  more 
in  length.  Tliis  beetle  appears  towards  tlie  end  of  May,  ami 
through  till!  month  of  June,  on  pine-trees  and  on  fences.  In 
the  larva  stale  it  bores  into  tlie  tnuiks  of  llic  dlHci-ent  kinds 
of  pines,  and  is  oftentimes  very  injurious  to  these  trees. 

The  wild  cherry-tree  (^Prunut  terotina),  and  also  the 
garden  cherry  and  peach  trees,  sutler  severely  from  tlie  at- 
tacks of  twrei-s,  which  are  transformed  to  the  luetics  called 
Buprestia  l^I>iixrva}  dharicata  by  Mr.  Say,  because  the  wing- 
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covers  divaricate  or  spread  apart  a  little  at  the  tips.  (Plate 
II.  Fig.  7.)  These  beetles  are  copper-colored,  sometimes 
brassy  above,  and  thickly  covered  with  little  punctures ;  the 
thorax  is  slightly  furrowed  in  the  middle  ;  the  wing-covers 
are  marked  with  numerous  fine  irregular  impressed  lines  and 
small  oblong  square  elevated  black  spots  ;  they  taper  very 
much  behind,  and  the  long  and  narrow  tips  are  blunt-pointed  ; 
the  middle  of  the  breast  is  furrowed ;  and  the  males  have 
a  little  tooth  on  the  underside  of  the  shanks  of  the  inter- 
mediate legs.  They  measure  from  seven  to  nine  tenths  of 
an  inch.  These  beetles  may  be  found  sunning  themselves 
upon  the  limbs  of  cherry  and  peach  trees  during  the  months 
of  June,  July,  and  August. 

The  borer  of  the  hickory  has  already  been  described.  It 
is  transformed  to  a  beetle  which  appears  to  be  Fig.  23. 
the  Buprestis  (^Dicercd)  lurida  *  (Fig.  28)  of 
Fabricius.  It  is  of  a  lurid  or  dull  brassv  color 
above,  bright  copper  beneath,  and  tliickly  punc- 
tured all  over ;  there  are  numerous  irregular 
impressed  lines,  and  several  narrow  elevated 
black  spots  on  the  wing-covers,  the  tip  of  each  of  which  ends 
with  two  little  points.  It  measures  from  about  six  to  eight 
tenths  of  an  inch  in  length.  This  kind  of  Buprestis  appears 
during  the  greater  part  of  the  summer  on  the  trunks  and 
limbs  of  the  hickory. 

Buprestis  (  Chrysobothris^  dentipes  f  (Fig.  24)  of  Germar, 
so  named  from  the  little  tooth  on  tlie  under-side  j.j  24. 
of  the  thick  fore  legs,  inhabits  the  trunks  of  oak- 
trees.  It  completes  its  transformations  and  comes 
out  of  the  trees  between  the  end  of  May  and  the 
first  of  July.  It  is  oblong,  oval,  and  flattened, 
of  a  bronzed  brownish  or  purplish-black  color 
above,  copper-colored  beneath,  and  rough  like  shagreen  with 

♦  Buprestis  obscura,  F.,  found  in  the  Middle  and  Southern  States,  closely  resem- 
bles the  lurida. 

t  Buprestis  characieristica,  IJarris.     N.  E.  Farmer,  Vol.  VIII.  p.  2. 
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numerous  punctures  ;  the  tliorax  is  not  so  wide  as  the  hinder 
part  of  the  body,  its  hmder  margin  is  hollowed  on  both  sides 
to  receive  the  rounded  base  of  each  wing-cover,  and  there 
are  two  smooth  elevated  lines  on  the  middle  ;  on  each  wing- 
cover  there  are  three  irregular  smooth  elevated  lines,  which 
are  divided  and  interrupted  by  large  thickly  punctured  im- 
pressed spots,  two  of  which  are  oblique ;  the  tips  are  round- 
ed.    Length  from  one  half  to  six  tenths  of  an  inch. 

Bupreatia  ( Chrysoboikris)  fermrata  (Fig.  25)  of  Fabricius 

Fig.  25.       '^^s  the  first  pair  of  thighs  toothed  beneath,  like 

•y^r^     the  preceding,  which  it  resembles  also  in  its  form 

jHl^      and  general  appearance.     It  is  of  a  greenish-black 

"M^BjV     color  above,  with  a  brassy  polish,  which  is  very 

^  ^y      distinct  in  the  two  large  transverse  impressed  spots 

on  each  wing-cover ;  and  the  thorax  has  no  smooth  elevated 

lines  on  it.     It  measures  from  four  tenths  to  above  half  of  an 

inch  in  length.     Its  time  of  appearance  is  from  the  end  of 

May  to  the  middle  of  July,  during  which  it  may  often  be 

seen,  in  the  middle  of  the  day,  resting  upon  or  flying  round 

the  trunks  of  white-oak  trees,  and  recently  cut  timber  of  the 

same  kind  of  wood.     I  have  repeatedly  taken  it  upon  and 

under  the  bark  of  peach-trees  also.      The  grubs   or  larva) 

bore  into  the  trunks  of  these  trees. 

The  Buprestia  (^Cfirysobothris}  fulvoguttata*  (Fig.  2G),  or 

Fig  23.       tawny-spotted  Buprestis,  first  described  by  me  in 

\\/^f      the  eighth  volume  of  the  "  New  England  Farm- 

jHr        er,"  is  proportionally  shorter   and  more  convex 

/y^H\      than  the  two  foregoing  species.     It  is  black  and 

/^  \     bronzed  above,  and  brassy  beneath  ;  the  thorax  is 

covered  w^ith  very  fine  wavy  transverse  lines,  and  is  some- 

*  Mr.  Kirby  has  rc-<loscribe«l  and  figured  this  insect  under  tlio  name  of  Bupresiit 
( Trachypteris)  Drummondi^  in  the  fourtli  volume  of  the  "  Fauna  Boreali- Ameri- 
cana." 7 

[7  Buprettit  { Chrysoboihris)  fulcoffttitnta  does  not  belong  to  Chrysobothris  but  to 
Mtlanophila^  Esch.  The  anterior  thighs  are  not  armed  with  a  tooth,  and  the  base 
of  the  thorax  is  truncate.  —  Lec] 
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times  copper-colored ;  the  wing-covers  are  thickly  punctured ; 
and  on  each  there  are  three  small  tawny  yellow  spots,  with 
sometimes  an  additional  one  by  the  side  of  the  first  spot; 
the  tips  are  rounded,  and  the  fore  legs  are  not  toothed.  It 
varies  very  much  in  size,  measuring  from  about  three  to 
four  tentlis  of  an  inch  in  length.  I  have  taken  this  insect 
from  the  trunks  of  the  white  pine  in  the  month  of  June,  and 
have  seen  others  that  were  found  in  tlie  Oregon  Territory. 

Professor  Hentz  has  described  a  small  and  broad  beetle 
having  the  form  of  the  above,  under  the  name  of  Buprestis 
(  ChryBobolhris)  ffarrisii.  (Plate  II.  Fig.  2.)  It  is  entirely  of 
a  brilliant  blue-green  color,  except  the  sides  of  the  thorax,  and 
the  thighs,  which  in  the  male  are  copper-colored.  It  meas- 
ures a  little  more  than  three  tenths  of  an  inch  in  lenirth. 
The  larva;  of  this  species  inhabit  the  small  limbs  of  the  white 
pine,  and  young  sapling  trees  of  the  same  kind,  ui)on  which 
I  liave  repeatedly  captured  the  beetles  about  the  middle  of 
June. 

These  seven  species  form  but  a  very  small  part  of  the  Bu- 
prestians  inhabiting  Massachusetts  and  the  other  New  Eng- 
land States.  My  knowledge  of  the  habits  of  the  others  is  not 
sufficiently  perfect  to  render  it  worth  while  to  insert  descrip- 
tions of  them  here.  The  concealed  situation  of  the  grubs  of 
these  beetles,  in  the  trunks  and  limbs  of  trees,  renders  it 
very  difficult  to  discover  and  dislodge  them.  When  trees 
are  found  to  be  verj^  much  infested  by  them,  and  are  going 
to  decay  in  consequence  of  the  ravages  of  these  borers,  it  will 
be  better  to  cut  them  down,  and  bum  them  immediately, 
rather  than  to  suffi3r  them  to  stand  until  the  borers  have 
completed  their  transformations  and  made  their  escape. 

Closely  related  to  the  Buprestians  are  the  Elatei-s,  or 
spring-beetles,  (Elaterid.e,)  which  are  well  known  l)y  the 
faculty  they  have  of  throwing  themselves  upwards  with  a 
jerk,  when  laid  on  their  backs.  On  the  under-side  of  the 
breast,  between  the  bases  of  the  first  pair  of  legs,  there  is  a 
short  blunt  spine,  the  point  of  which  is  usually  concealed  in 
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a  corresponding  cavity  beliind  it.  When  the  insect,  by  any 
accident,  falls  upon  its  back,  its  legs  are  so  short,  and  its 
back  is  so  convex,  that  it  is  unable  to  turn  itself  over.  It 
then  folds  its  legs  close  to  its  body,  bends  back  the  head  and 
thorax,  and  thus  unsheathes  its  breast-spine ;  then,  by  suddenly 
straightening  its  body,  the  point  of  the  spine  is  made  to  strike 
with  force  upon  the  edge  of  the  sheath,  which  gives  it  the 
power  of  a  spring,  and  reacts  on  the  body  of  die  insect,  so 
as  to  throw  it  perpendicularly  into  the  air.  When  it  again 
falls,  if  it  does  not  come  down  upon  its  feet,  it  repeats  its  ex- 
ertions until  its  object  is  effected.  In  these  beetles  the  body 
is  of  a  hard  consistence,  and  is  usually  rather  narrow  and 
tapering  behind.  The  head  is  sunk  to  the  eyes  in  the  fore 
part  of  the  thorax ;  the  antennae  are  of  moderate  length,  and 
more  or  less  notched  on  the  inside  like  a  saw.  The  tliorax 
is  as  broad  at  the  base  as  the  wing-covers ;  it  is  usually 
rounded  before,  and  the  hinder  angles  are  sharp  and  promi- 
nent. The  scutel  is  of  moderate  size.  The  legs  are  rather 
short  and  slender,  and  the  feet  are  five-jointed. 

The  larvae  or  grubs  of  the  Elaters  live  upon  wood  and 
roots,  and  are  often  very  injurious  to  vegetation.  Some 
are  confined  to  old  or  decaying  trees,  others  devour  the 
roots  of  herbaceous  p^nts.  In  England  they  are  called 
wire-worms,  from  their  slendemess  and  uncommon  hard- 
ness. They  are  not  to  be  confounded  with  the  American 
wire-worm,  a  species  of  lulus^  which  is  not  a  true  insect^ 
but  belongs  to  the  class  Myriapoda,  a  name  derived  from 
the  gi'eat  number  of  feet  with  which  most  of  the  animals 
included  in  it  are  ftimished ;  whereas  the  English  wire-worm 
has  only  six  feet.  The  European  wire-worm  is  said  to  live, 
in  its  feeding  or  lar\'a  state,  not  less  than  five  years ;  during 
the  greater  part  of  which  time  it  is  supported  by  devouring 
the  roots  of  wheat,  rye,  oats,  and  grass,  annually  causing  a 
large  diminution  of  the  produce,  and  sometimes  destroying 
whole  crops.  It  is  said  to  be  particularly  injurious  in  gar- 
dens  recently   converted   from   pasture   lands.       We   have 
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several  grubs  allied  to  this  destructive  insect,  which  are 
quite  common  in  land  newly  broken  up ;  but  fortunately, 
as  yet,  their  ravages  are  inconsiderable.  We  may  expect 
these  to  increase  in  proportion  as  we  disturb  them  and  de- 
prive them  of  their  usual  articles  of  food,  while  we  continue 
also  to  persecute  and  destroy  their  natural  enemies,  the  birds, 
and  may  then  be  obUged  to  resort  to  the  ingenious  method 
adopted  by  European  farmers  and  gardeners  for  alluring 
and  capturing  these  grubs.  This  method  consists  in  strew- 
ing sHced  potatoes  or  turnips  in  rows  through  the  garden  or 
field ;  women  and  boys  are  employed  to  examine  the  slices 
every  morning,  and  collect  the  insects  which  readily  come  to 
feed  upon  the  bait.  Some  of  these  destructive  insects,  which 
I  have  found  in  the  ground  among  the  roots  of  plants,  were 
long,  slender,  worm-hke  grubs,  closely  resembling  the  com- 
mon meal-worm ;  they  were  nearly  cylindrical,  with  a  hard 
and  smooth  skin,  of  a  buff  or  brownish-yellow  color,  the 
head  and  tail  dhly  being  a  little  darker;  each  of  the  first 
three  rings  was  provided  with  a  pair  of  short  legs  ;  the  hind- 
most ring  was  longer  than  the  preceding  one,  was  pointed  at 
the  end,  and  had  a  little  pit  on  each  side  of  the  extremity ; 
beneath  this  part  there  was  a  short  retractile  wart,  or  prop 
leg,  serving  to  support  the  extremity  of  the  body,  and  prevent 
it  from  trailing  on  the  ground.  Other  grubs  of  Elaters  differ 
from  the  foregoing  in  being  proportionally  broader,  not  cy- 
lindrical, but  somewhat  flattened,  with  a  deep  notch  at  the 
extremity  of  the  last  ring,  the  sides  of  which  are  beset  with 
little  teeth.  Such  gini1)s  are  mostly  wood-eaters,  devouring 
the  woody  parts  of  roots,  or  living  under  the  bark  and  in  the 
trunks  of  old  trees. 

After  their  last  transfonnation,  Elaters  or  spring-])eetles 
make  their  appearance  upon  trees  and  fences,  and  some  are 
found  on  flowers.  They  creep  slowly,  and  generally  fall  to 
the  ground  on  being  touched.  They  fly  both  l)y  day  and 
night.  Their  foo<l,  in  the  beetle  state,  appears  to  be  chiefly 
derived  from  flowers  ;  but  some  devour  the  tender  leaves 
of  plants. 


54 


COLEOPTERA. 


Thi'  liirgost   of  our  spriiiii-beellfs   13   the  EUUer  (^Alaug)  ] 
J,.   ^,  oculaUm  of  Liiiiia?us  (_FJg,  27).     It  i 

¥of  a  black  color ;  tiie  thorax  U  obloii^  1 
square,  mid  iieaily  oue  third  llie  length  J 
of  tlie  whole  body,  covered  above  with  a  ■ 
whitish  powder,  and  with  &  large  oval  f 
velvet-black  spot,  like  an  eye,  on  each  I 
side  of  the  middle,  from  which  the  i 
sect  derives  its  name,  ocuiatus,  or  eyed ;  | 
the  win^overs  are  marked  with  slen- 
der longitudinal  impressed  lines,  and  are 
sprinklL'd  with  numerous  white  dots  ; 
the  undcr-siile  of  the  body,  and  the 
,  are  covered  with  a  white  mealy  powder.  Tills  large 
(l>eetle  measures  from  one  iucli  and  a  quarter  to  oue  iiich  and  1 
r  three  quarters  in  length.  It  is  found  on  trees,  fences,  and  1 
the  sides  of  buildiiifpi,  in  June  and  July.  It  luidergoes  its  1 
transformations  in  the  trunks  of  trees.  I  hxve  found  many  ] 
of  them  in  old  apple-trees,  together  with  tlieir  larvse,  wliicfa  I 
eat  the  wood,  and  from  wliicli  I  subsequently  obtiuned  tliej 
insects  in  the  beetle  state.  These  larva3  are  reddish-yellow  I 
grubs,  proportionally  mucli  broader  than  the  other  kinds,  T 
and  very  much  flattened.  One  of  them,  which  was  found  I 
fiilly  grown  early  in  Apnl,  measured  two  inches  and  a  half  j 
in  length,  and  nearly  tour  tenths  of  an  inch  across  the  mid- ! 
die  of  the  body,  and  was  not  much  narrowed  at  eitlier  ex-  I 
tivmity.  The  head  was  broad,  brownish,  and  rough  above  t  I 
the  ui)per  jaws  or  nippers  were  very  strong,  curved,  and  I 
pointed ;  the  eyes  were  small  and  two  in  number,  one  being  i 
placed  at  the  base  of  each  of  the  short  antennse ;  the  last- 1 
segment  of  the  body  was  blackish,  rough  witli  little  sharp-  I 
pointed  warts,  with  a  deep  semicircular  notch  at  the  end,  / 
and  furnished  around  tlie  sides  with  little  teeth,  the  two  J 
hindmost  of  which  were  long,  forked,  and  curved  upwards  | 
h'ke  hooks ;  under  this  segment  was  a  large  retractile  fleshy  ' 
prop-ibot,  armed  behind  with  little  claws,  and  around  the  1 
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sides  with  short  spines;  die  true  legs  wore  sis,  a  pair  to 
eftt'Ji  of  the  first  three  jings ;  and  weru  lipped  witli  u  Minj;l« 
claw.  Soon  after  tliis  grub  was  found,  h  cast  its  skin  and 
bcciune  a  pupa,  and  in  due  tjmc  the  lutti^r  was  ti-ansJiirmed 
to  a  beetle. 

ElaUr  {^Pj/Tiiplumts)  nortiluctig,  the  night-shining  Elater, 
is  the  celebrated  cacuio  or  fire-beetle  of  tlie  West  Indies, 
from  whence  it  is  frequently  brought  olivti  to  this  country. 
It  resembles  tlie  preceding  insect  somewhat  in  forni,  and  is 
an  inch  or  more  in  length.  It  gives  out  a  strong  light  from 
two  transparent  eve-Uke  spots  on  the  thoras,  and  from  the 
segraenLs  of  its  body  beneath.  It  eats  the  pulpy  substance 
of  the  sugar-cane,  and  its  grub  is  said  to  he  very  injurious 
to  Uiis  plant,  by  devouring  its  roots. 

Tlie  next  two  common  Elatcrs,  ti^ether  with  several  other 
8[>ecies,  are  distinguished  by  their  claws,  which  resemble  bt- 
tle  uoiuIh,  being  fiirnished  with  a  row  of  fine  teeth  along  the 
under-side.  The  tlioras  is  short  and  rounded  before,  and 
the  body  tapers  I)clirnd,  They  are  found  under  the  Imrk  of 
trees,  wliere  tiiey  pass  the  winter,  having  completed  their 
transformations  in  the  previous  autumn.  Their 
grubs  live  in  wood.  The  first  of  these  beetles 
tlie  ash-oolored  Elater,  Elater  (^Melanotut)  ci 
rem  of  Weber  (Fig.  28).  It  is  about  six  tenths 
of  an  inch  long,  atid  is  dark  brown,  but  covered 
with  short  gray  hairs,  whi(;h  give  it  an  ashen 
hue ;  tJie  thorax  is  convex,  and  the  wing-covers 
are  marked  with  Hues  of  punctures,  resembling  stitches.  It 
i»  found  on  fences,  the  trunks  of  trees,  and  in  paths,  in 
April  and  May. 

Elater  {Metanotug')  communu  of  Sehonherr,  Is,  as  its  name 
implies,  an  exceedingly  common  and  abundant  spcTies.  It 
closely  resembles  tlio  preceding,  but  ia  smaller,  seldom  ex- 
ceeding half  an  inch  in  length ;  it  ia  also  rather  lighter 
colored  ;  the  thorax  is  proportionally  a  little  longer,  not  so 
convex,  and  has  a  slender  longitudinal  furrow  in  the  middle. 


Ftg.  28. 
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This  Elater  appears  in  the  same  places  as  the  cinereus  in 
April,  May,  and  June ;  and  the  receytly  transformed  beetles 
can  also  be  found  in  the  autumn  imder  the  bark  of  trees, 
where  they  pass  the  winter. 

Another  kind  of  spring-beetle,  which  absolutely  swarms  in 
paths  and  among  the  grass  during  the  warmest  and  brightest 
days  in  April  and  May,  is  the  Plater  QLudius)  appressifrans 
of  Say.  Its  specific  name  probably  refers  to  the  front  of 
the  head  or  visor  being  pressed  downwaixls  over  the  lip.  The 
body  is  slender  and  almost  cylindrical,  of  a  deep  chestnut- 
brown  color,  rendered  gray,  however,  by  the  numerous  short 
yellowish  hairs  with  which  it  is  covered ;  the  thorax  is  of 
moderate  length,  not  much  narrowed  before,  convex  above, 
with  very  long  and  sharp-pointed  hinder  angles,  and  in  cer- 
tain lights  has  a  brassy  hue ;  the  wing-covers  are  finely  punc- 
tured, and  have  very  slender  impressed  longitudinal  lines 
upon  them ;  the  claws  are  not  toothed  beneath.  This  beetle 
usually  measures  from  four  to  five  tenths  of  an  inch  in 
length ;  but  the  females  frequently  greatly  exceed  these  di- 
mensions, and,  being  much  more  robust,  with  a  more  convex 
thorax,  were  supposed  by  Mr.  Say  to  belong  to  a  different 
species,  named  by  him  brevicornis^  the  short-horned.  The 
larva)  are  not  yet  known  to  me ;  but  I  have  strong  reasons 
for  thinking  that  they  live  in  the  ground,  upon  the  roots  of 
the  i)erennial  grasses  and  other  herbaceous  plants. 

Although  above  sixty  different  kinds  of  spring-beetles  are 
Fig.  29.         ^^<^^v  known   to  inhabit  Massachusetts,   I   shall 

V         /        add  to  the  foregoing  a  description  of  only  one 

XJt^/j    in^^re  species.      This   is   the  Elater  (^Agrioies) 
>fl^       ohems^  of  Say  (Fig.   29).      It  is  a  short  and 

y^^^|.  I     thick  lx»etle,  as  the  specific  name  implies  ;  its 
\^K\      real  color  is  a  dark  brown,  but  it  is  covered  witli 

'  *•     dirty  yellowish-gray  hairs,  which  on  the  wing- 

covers   are  arranged  in  longitudinal  stripes  ;    the  head  and 

[8  Elattr  {Afjriofft)  obitus.    I  am  inclined  to  believe  this  species  to  bo  the  A'to- 
ter  mancutj  Say,  and  not  his  E,  obttus^  which  is  uow  entirely  unknown.  —  Lec] 
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thorax  are  thickly  punctured,  and  the  wmg-covers  are  punc- 
tured in  rows.  Its  length  is  about  three  tenths  of  an  inch. 
This  beetle  closely  resembles  one  of  the  kinds  which,  in 
the  grub  state,  is  called  tlie  wire-worm  in  Europe,  and  pos- 
sibly it  may  be  the  same.  This  circumstance  should  put  us 
on  our  guard  against  its  depredations.  It  is  found  in  April, 
May,  and  June,  among  the  roots  of  grass,  on  tlie  under-side 
of  boards  and  rails  on  the  ground,  and  sometimes  also  on 
fences. 

The  utility  of  a  knowledge  of  the  natural  history  of  in- 
sects in  the  practical  arts  of  life  was  never  more  strikingly 
and  triumphantly  proved  than  by  Linnaeus  himself,  who, 
while  giving  to  natural  science  its  language  and  its  laws, 
neglected  no  opportunity  to  point  out  its  economical  advan- 
tages.* On  one  occasion  this  great  naturalist  was  consulted 
by  the  King  of  Sweden  upon  the  cause  of  the  decay  and 
destruction  of  the  ship-timber  in  the  royal  dock-yards,  and, 
having  traced  it  to  tlie  depredations  of  insects,  and  ascer- 
tained the  history  of  the  depredators,  by  directing  the  timber 
to  be  sunk  under  water  during  the  season  when  these  insects 
made  their  appearance  in  the  winged  state,  and  were  busied 
in  laymg  their  eggs,  he  effectually  secured  it  fi'om  future 
attacks.  The  name  of  tliese  insects  is  Lymexylon  navale^  the 
naval  timber-destroyer.  They  have  since  increased  to  an 
alarming  extent  in  some  of  the  dock-yards  of  France,  and  in 
one  of  them,  at  least,  have  become  very  injurious,  wholly  in 
consequence  of  the  neglect  of  seasonable  advice  given  by  a 
naval  officer,  who  was  also  an  entomologist,  and  pointed  out 
the  source  of  the  injury,  together  with  the  remedy  to  be 
applied. 

♦  See  the  Preface  to  Smith's  "  Introduction  to  Botiinv,"  and  Pultencv's  "  View 
of  the  Writings  of  Linnaeus,"  for  several  examplcj*,  one  of  which  it  may  not  bo 
ami*.*  to  mention  here.  LinnieuHi  wa-i  the  first  to  point  out  the  advanta<res  to 
be  derived  from  employing  tlie  Anuulo  arenaria^  or  beach-^ass,  in  fixing  the 
sands  of  the  shore,  and  tliereby  preventing  the  encroachments  of  the  sea.  The 
Dutch  have  long  availed  tliemselves  of  liis  suggestion,  and  its  utility  has  been 
tested  to  some  extent  in  Massachuj^etts. 
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These  destructive  insects  belong  to  a  femily  called  Ly- 
MEXYLiD.E,  which  may  be  rendered  timber-beetles.  They 
cannot  be  far  removed  from  the  Buprestians  and  the  spring- 
beetles  in  a  natural  arrangement.  From  the  latter,  however, 
the  insects  of  this  small  group  are  chstinguished  by  having 
the  head  broad  before,  narrowed  behind,  and  not  sunk  into 
the  thorax ;  they  have  not  the  breast-spine  of  the  Elaters, 
and  their  legs  are  close  together,  and  not  separated  from 
each  other  by  a  broad  breast-bone  as  in  the  Buprestians ; 
and  the  hip-joints  are  long,  and  not  sunk  into  the  breast. 
In  the  principal  insects  of  tliis  family  the  antennae  are  short, 
and,  from  the  third  joint,  flattened,  widened,  and  saw-toothed 
on  the  inside  ;  and  the  jaw-feelers  of  the  males  have  a  singu- 
lar fringed  piece  attached  to  them.  The  body  is  long,  nar- 
row, nearly  cylindrical,  and  not  so  finn  and  hard  as  in  the 
Elaters.     The  feet  are  five-jointed,  long,  and  slender. 

The  larva)  of  Lymexylon  and  JSijlecwtuB  are  veiy  odd- 
looking,  long,  and  slender  grubs.  The  head  is  small ;  the 
first  ring  is  very  much  hunched ;  and  on  the  top  of  the  last 
ring  there  is  a  fleshy  apj)endage,  resembling  a  leaf  in  Ly^ 
mexylon^  and  like  a  straight  horn  in  Hylecoctus.  They  have 
six  short  legs  near  the  head.  These  giiibs  inhabit  oak-trees, 
and  make  long  cylindrical  burrows  in  the  solid  wood.  They 
are  also  found  in  some  other  kinds  of  trees. 

Only  a  few  native  insects  of  this  family  are  known  to  me, 

^.    o«        «'i"<^  these  fortunately  seem  to  be  rare  in  New 

Fig.  30.  '' 

England.      I  shall   describe   only  two  of  them. 

^Ik^-     I'he  first  was  obtained  by  beating  the  limbs  of 

^B^        some  forest-tree.     It  may  be  called  Lymexylon 

^Wi^     »<'riccum  (Fig.  30),  the  silky  timber-beetle.     It 

y^  ■  Vt    i^  of  ^  chestnut-brown  color  above,  and  covered 

with  veiT  short  shiiiin<x  yellowish  hairs,  which 

give  it  a  silky  lustre.     The  head  is   bowed  down  beneath 

the  fore  part  of  the  thorax  ;   the  eyes  are   very  large,  and 

almost  meet  alM>ve  and   below  ;   the  antenna*  are  brownish 

red,  widened   and  compressed  from  the  fourth  to  the  last 
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joint  inclusive ;  the  tliorax  is  longer  than  ^vide,  rouncknl  be- 
fore, convex  above,  and  deeply  indented  on  each  side  of  the 
base ;  the  wing-covers  are  convex,  gradually  taper  behind, 
and  do  not  cover  the  tip  of  die  abdomen  ;  the  under-side  of 
the  body,  and  the  legs,  are  brownish  red.  Its  length  is  fi-om 
four  to  six  tentlis  of  an  inch.  Tliis  insect  was  unknown  to 
Mr.  Sav,  and  does  not  seem  to  have  been  described  before. 

Tlie  generical  name  Hyleccetu%^  given  to  some  insects  of 
this  family,  means  a  sleeper  in  the  woods,  or  one  who  makes 
his  bed  in  the  forest.  We  have  one  hitherto  undescribed 
species,  which  may  be  called  Hyleccetas  AmericanuSy  the 
American  timber-beetle.  Its  head,  thorax,  abdomen,  and 
legs  are  light  brownish  red ;  the  wing-covers,  except  at  the 
base,  where  they  are  also  red,  and  the  breast,  between  the 
middle  and  hindmost  legs,  are  black.  The  head  is  not  bowed 
down  under  the  fore  part  of  the  thorax ;  the  eyes  are  small 
and  black,  and  on  the  middle  of  the  forehead  tliere  is  one 
small  reddish  eyelet,  a  character  unusual  among  In^etles,  very 
few  of  which  have  eyelets ;  the  antennie  resemble  those  of 
Lymexylon  sericeum^  but  are  shorter;  the  thorax  is  nearly 
square,  but  wider  than  long ;  and  on  each  wing-cover  there 
are  three  slightly  elevated  longitudinal  lines  or  ribs.  This 
beetle  is  about  four  tenths  of  an  inch  long.  It  appears  on 
the  wing  in  July. 

The  foregoincr  beetles,  though  differin<]j  much  in  form  and 
habits,  possess  one  character  in  common  ;  namely,  their  feet 
are  five-jointed.  Those  that  follow  have  four-jointed  feet. 
In  this  great  section  of  Coleopterous  insects  are  arranged 
the  Weevil  tribe,  the  Capricorn  beetles  or  long-horned  bor- 
ers, and  various  kinds  of  leafk\ating  beetles,  all  of  wliich  are 
exceedingly  injurious  to  vegetation. 

So  great  is  the  extent  of  the  Weevil  tribe,*  and  so  imper- 
fectly known  is  the  liistory  of  a  large  part  of  our  native 

♦  Sec  page  21. 
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species,  that  I  shall  be  obhgcd  to  confine  myself  to  an  ac- 
count of  a  few  only  of  the  most  remarkable  weevils,  and 
principally  those  that  have  become  most  known  for  their 
depredations.  Mr.  KoUar's  excellent  "  Treatise  on  Insects 
injurious  to  Gardeners,  Foresters,  and  Farmers,"  contains 
an  account  of  several  kinds  of  weevils  that  are  unknown 
in  this  country  ;  and  indeed  but  few  resembling  tliem  have 
hitherto  been  discovered  here.  Should  future  observations 
lead  to  the  detection  in  our  gardens  and  orchards  of  any 
like  those  which  in  Europe  attack  the  vine,  die  plum,  the 
apple,  the  pear,  and  the  leaves  and  stems  of  fruit-trees,  the 
work  of  Mr.  Kollar  may  be  consulted  ^^^th  great  advantage. 

Weevils,  in  tlie  winged  state,  are  hard-shelled  beetles,  and 
are  distinguished  from  other  insects  by  having  the  fore  part 
of  the  head  prolonged  into  a  broad  muzzle  or  a  longer  and 
more  slender  snout,  in  the  end  of  which  the  opening  of  the 
mouth  and  the  small  horny  jaws  are  placed.  The  flies  and 
moths  produced  from  certain  young  insects,  called  weevils 
by  mistake,  do  not  possess  these  characters,  and  their  larvae 
or  young  differ  essentially  fi'om  those  of  the  true  weevils. 
The  latter  belong  to  a  gi'oup  called  Rhynciiophorid.e,  lit- 
erally, snout-bearers.  These  beetles  are  mostly  of  small  size. 
Their  antennae  are  usuallv  knobbed  at  the  end,  and  are 
situated  on  the  muzzle  or  snout,  on  each  side  of  which  there 
is  generally  a  short  gi'oove  to  receive  the  base  of  the  antennas 
when  the  latter  are  turned  backwards.  Their  feelers  are 
very  small,  and,  in  most  kinds,  are  concealed  within  the 
mouth.  The  abdomen  is  often  of  an  oval  form,  and  wider 
than  the  thorax.  The  legs  are  short,  not  fitted  for  run- 
ning or  digging,  and  the  soles  of  the  feet  are  short  and 
flattened.  These  beetles  are  often  very  hurtful  to  plants, 
by  boring  into  the  leaves,  bark,  buds,  fniit,  and  seeds,  and 
feeding  upon  the  soft  substance  therein  contained.  They 
are  diurnal  insects,  and  love  to  come  out  of  their  retreats 
and  enjoy  the  sunshine.  Some  of  them  fly  well ;  but  others 
have  no  wings,  or  only  verj'  short  ones,  under  the  wing- 
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cases,  and  are  therefore  unable  to  fly.  They  walk  slowly, 
and  being  of  a  timid  nature,  and  without  the  means  of  de- 
fence, when  alarmed  they  turn  back  their  antenna3  under 
the  snout,  fold  up  their  legs,  and  fall  from  the  plants  on 
which  they  live.  They  make  use  of  their  snouts  not  only 
in  feeding,  but  in  boring  holes,  into  which  they  afterwards 
drop  their  eggs. 

The  young  of  these  snout-beetles  are  mostly  short  fleshy 
grubs,  of  a  whitish  color,  and  without  legs.  The  covering  of 
their  heads  is  a  hard  shell,  and  the  rings  of  their  bodies  are 
very  convex  or  hunched,  by  both  of  which  characters  they 
are  easily  distinguished  from  the  maggots  of  flies.  Their 
jaws  are  strong  and  homy,  and  with  them  they  gnaw  those 
parts  of  plants  which  serve  for  their  food.  It  is  in  tlie  grub 
state  that  weevils  are  most  injurious  to  vegetation.  Some 
of  them  bore  into  and  spoil  fruits,  grain,  and  seeds ;  some 
attack  the  leaves  and  stems  of  plants,  causing  them  to  swell 
and  become  cankered;  while  others  penetrate  into  the  solid 
wood,  interrupt  the  course  of  the  sap,  and  occasion  the 
branch  above  the  seat  of  attack  to  wither  and  die.  Most 
of  these  grubs  are  transformed  within  the  vegetable  sub- 
stances upon  which  they  have  lived ;  some,  however,  when 
fully  grown,  go  into  the  ground,  where  they  are  clianged 
to  pupic,  and  afterwards  to  beetles. 

In  the  spring  of  the  year,  we  often  find  among  seed- 
peas  many  that  have  holes  in  them  ;  and,  if  the  peas  have 
not  been  exposed  to  the  light  and  air,  we  see  a  little  in- 
sect peeping  out  of  each  of  these  holes,  and  waiting  appar- 
ently for  an  opportunity"  to  come  forth  and  make  its  escape. 
K  we  turn  out  the  creature  from  its  cell,  we  perceive  it  to 
be  a  small  oval  beetle,  rather  more  than  one  tenth  of  an 
inch  long,  of  a  rusty  black  color,  with  a  white  spot  on  the 
liinder  part  of  tlie  thorax,  four  or  five  white  dots  behind 
the  middle  of  each  wing-cover,  and  a  white  spot  shaped  like 
the  letter  T  on  the  exposed  extremity  of  the  body.  This 
little  insect  is  the  Bruchus  Pm  of  Linnaeus  (Fig.  31),  the 
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pea-Bruchus,  or  pea-wee^al,  but  is  better  known  in  America 
by  the  incorrect  name  of  pea-bug.     The  original 
-.      y       meaning  of  tlie  word  Bruchu%  is  a  devourer,  and 
yK/  T    the  insects  to  wliich  it  is  applied  well  deserve  tliis 
i^|VL      name,  for,  in  the  larva  state,  they  devour  the  in- 
r^pl       terior  of  seeds,  often  leaving  but  little  more  than 
the  hull  untouched.     They  belong  to  a  fiimily  of 
the  great   weevil   tribe   called   Bruchid^,   and   are   distin- 
guished from  other  weevils  by  the  following  characters.    The 
body  is  oval,  and  slightly  convex ;  the  head  is  bent  down- 
wards, so  that  the  broad  muzzle,  when  the  insects  are  not 
eating,  rests  upon  tlie  breast ;  the  antennae  are  short,  straight, 
and  saw-toothed  within,    and  are  inserted  close  to  a  deep 
notch  in  each  of  tlie  eyes ;  the  feelers,  though  very  small, 
are  visible ;  the  wing-cases  do  not  cover  the  end  of  the  ab- 
domen ;  and  the  hindmost  thighs  are  very  thick,  and  often 
notched  or  toothed  on  the  under-side,  as  is  the  case  in  the 
pea-weevil.      The  habits  of  the  Bruchians  and  their  larvae 
are  similar  to  those  of  the  pea-weevil,  which  remain  to  be 
described.     It  may  be  well,  however,  to  state  here,  that  these 
beetles  frequent  the  leguminous  or  pod-bearing  plants,  such 
as  tlie  pea,  Gleditschia,  Robinia,  Mimosa,  Cassia,  &c.,  during 
and  immediately  after  the  flowering  season  ;  they  wound  the 
skin  of  the  tender  pods  of  these  plants,  and  lay  their  eggs 
singly  in  the  wounds.     Each  of  the  little  maggotp-like  grubs 
hatched  therefrom  perforates  the  pod  and  enters  a  seed,  the 
pulp  of  wliich  suffices  for  its  food  till  fully  grown. 

Few  persons  while  indulging  in  the  luxury  of  early  green 
peas  are  aware  how  many  insects  they  unconsciously  swal- 
low. When  the  pods  are  careftilly  examined,  small  discol- 
ored spots  may  be  seen  within  them,  each  one  corresponding 
to  a  similar  spot  on  the  opposite  pea.  If  this  spot  in  the 
pea  be  opened,  a  minute  wliitish  grub,  destitute  of  feet,  will 
be  found  therein.  It  is  the  weevil  in  its  larva  form,  which 
lives  upon  the  marrow  of  the  pea,  and  arrives  at  its  ftill 
size  by  the  time  tliat  the  pea  becomes  dry.     This  larva  or 
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grub  then  bores  a  round  hole  from  the  hollow  in  the  centre 
of  the  pea  quite  to  tlie  hull,  but  leaves  the  latter,  and  gen- 
erally the  germ  of  the  future  sprout,  untouched.  Hence 
these  buggy  peas,  as  they  are  called  by  seedsmen  and  gar- 
deners, will  frequently  sprout  and  grow  when  planted.  The 
grub  is  changed  to  a  pupa  within  its  hole  in  the  pea  in  the 
autumn,  and  before  the  spring  casts  its  skin  again,  becomes 
a  beetle,  and  gnaws  a  hole  through  the  thin  hull  in  order  to 
make  its  escape  into  the  air,  which  frequently  does  not  hap- 
pen before  the  peas  are  planted  for  an  early  crop.  After 
the  pea-vines  have  flowered,  and  while  the  pods  are  young 
and  tender,  and  the  peas  within  them  are  just  beginning  to 
swell,  the  beedes  gather  upon  Uiem,  and  deposit  their  tiny 
eggs  singly  in  the  punctures  or  wounds  which  they  make 
upon  the  surface  of  the  pods.  This  is  done  mostly  during 
the  night,  or  in  cloudy  weather.  The  grubs,  as  soon  as 
they  are  hatched,  penetrate  the  pod  and  bury  themselves 
in  the  opposite  peas ;  and  the  holes  through  which  they 
pass  into  the  seeds  are  so  fine  as  hardly  to  be  j^erceivcd, 
and  are  soon  closed.  Sometimes  every  pea  in  a  pod  will 
be  found  to  contain  a  weevil-grub;  and  so  great  has  been 
the  injury  to  the  crop,  in  some  parts  of  the  country,  that 
the  inhabitants  have  been  obliged  to  give  up  the  cultivation 
of  this  vegetable:*  These  insects  diminish  the  weight  of  the 
peas  in  which  they  lodge  nearly  one  half,  and  their  leavings 
are  fit  only  for  the  food  of  swine.  This  occasions  a  great 
loss  where  peas  are  raised  for  feeding  stock  or  for  family 
use,  as  they  are  in  many  places.  Those  persons  who  eat 
whole  peas  in  the  winter  after  they  are  raised,  run  the  risk 
of  eating  the  weevils  also ;  but  if  the  peas  are  kept  till  they 
are  a  year  old,  the  insects  will  entirely  leave  them.f 

The  pea-weevil  is  supposed  to  be  a  native  of  the  United 
States.     It  seems  to  have  been  first  noticed  in  Pennsylvania, 

•  Sec  Kalm's  Travels,  (8vo.  Warrington,  1770,)  Vol.  I.  p.  173. 
t  See  the  "  Ito<«ton  Cultivator  "  for  July  1,  1848,  for  an  interesting  account  of 
the  habits  of  these  insects,  by  Mr.  S.  Deane. 
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many  years  ago,  and  has  gradually  spread  from  thence  to 
New   Jersey,  New   York,   Connecticut,  Rhode  Island,  and 
Massachusetts.     It  is  yet  rare  in  New   Hampshire,  and  I 
believe  has  not  appeared  in  the  eastern  parts  of  Maine.     It 
is  unknown  in  the  North  of  Europe,  as  we  learn  from  the 
interesting  account  given  of  it  by  Kalm,  the  Swedish  trav- 
eller, who  tells  us  of  the  fear  with  wliich  he  was  filled  on 
finding  some  of  these  weevils  in  a  parcel  of  peas  which  he 
had  carried  home  from  America,  having  in  view  the  whole 
damage  which  his  beloved  country  would  have  suffered,  if 
only  two  or  tliree  of  these  noxious  insects  had  escaped  him. 
They  are  now  common  in  the  South  of  Europe  and  in  Eng- 
land, whither  they  may  have  been  carried  from  this  country. 
As  the  cultivated  pea  was  not  originally  a  native  of  Amer- 
ica, it  would  be  interesting  to  ascertain  what  plants  the  pea- 
weevil    formerly  inhabited.     That  it  should  have  preferred 
the  prolific  exotic  pea  to  any  of  our  indigenous  and  less 
productive  pulse,  is  not  a  matter  of  surprise,  analogous  facts 
being  of  common  occurrence  ;  but  that,  for  so  many  years,  a 
rational  method  for  checking  its  ravages  should  not  have  been 
practised,  is  somewhat  remarkable.     An  exceedingly  simple 
one  is  recommended  by  Deane,  but  to  be  successfiil  it  should 
be  universally  ado2)ted.     It  consists  merely  in  keeping  seed- 
j)eas  in  tiglit  vessels  over  one  year  before  planting  them. 
Latreille  and  others  recommend  putting  them,  just  before 
they  are  to  be  planted,  into  hot  water  for  a  minute  or  two, 
by  which  means  the  weevils  will  be  killed,  and  the  sprouting 
of  the  peas  will  be  quickened.     The  insect  is  limited  to  a 
certain  period  for  di»positing  its  eggs  ;  late-sown  peas  there- 
fore escape  its  attacks.     The  late  Colonel  Pickering  observed 
that  those  sown  in  Pennsylvania  as  late  as  the  20th  of  May 
were  entirely  free  from  weevils  ;  and  Colonel  Worthington, 
of  Rensselaer  County,  New  York,  who  sowed  his  peas  on 
the  10th   of  June,  six  years  in  succession,  never  found  an 
insect  in  them  during  that  period. 

The  crow  black-bird  is  said  to  devour  great  numbers  of 
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the  beetles  in  the  spring  ;  and  the  Baltimore  oriole  or  hang- 
bird  splits  open  the  green  pods  for  the  sake  of  the  grubs  con- 
tained in  the  peas,  tliereby  contributing  greatly  to  prevent 
the  increase  of  these  noxious  insects.  T)ie  instinct  that  en- 
ables this  beautifiil  bird  to  detect  the  lurking  gnib,  concealed, 
ms  the  latter  is,  within  the  pod  and  the  hull  of  the  pea.  is 
worthy  our  highest  admiration  ;  and  the  goodness  of  Provi- 
dence, which  has  endowed  it  with  this-facultj-,  is  still  furtlior 
shown  in  the  economy  of  the  insects  also,  which,  through 
His  prospective  care,  are  not  only  limited  in  the  season  of 
their  depredations,  but  are  instinctively  taught  to  spare  the 
germs  of  the  peas,  tliereby  securing  a  succession  of  crops 
for  our  benefit  and  tliat  of  their  own  progeny. 

The  Attelabians  (AttelabiDje)  are  distinguished  from  the 
Bruchians  by  the  form  and  greater  length  of  the  lioad,  which 
is  a  little  inclined,  and  ends  with  a  snout,  sonietinit-s  short 
and  thick,  and  sometimes  long,  slender,  and  ciined.  The 
eyes  also  are  round  an<l  entire,  and  the  antenna;  are  usually 
implanted  near  the  middle  of  the  snout.  The  larvie  re- 
semble those  of  most  of  the  snout-beetles,  being  short,  thick, 
whitish  grubs,  with  homy  heads,  the  rings  of  the  body  very 
much  himched,  and  deprived  of  legs,  the  place  of  wliich  is 
supplied  by  fleshy  warts  along  the  under-side  of  the  body- 
Some  of  the  European  insects  of  this  family  are  known  to  be 
very  injurious  to  the  leaves,  fruits,  and  seeds  of  plants. 

The  different  kinds  of  Attelabus  arc  said  to  roll  up  the 
edges  of  leaves,  thereby  fonning  little  nests,  of  the  sha|«'  and 
size  of  thimbles,  to  contain  their  eggs,  and  to  shelter  tliei 
young,  which  aftenvards  devour  the  leavt's.  ng.  32. 

Tlie  larva;  and  liabits  of  our  native  species 
are  imknown  to  me.  Tlie  most  conininu  one 
here  is  the  AttelabuB  anaJU  of  "WeU'r  (Fig. 
32).  or  the  red-tailed  Attebbus.  It  1 
quarter  of  an  inch  long  from  the  tip  of  the 
thick  snout  to  the  end  of  the  Ixidy.  The 
head,  which   is   ni-arly  cylindrical,  the  antenna;,  logs,  and 


Fig.  32. 
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middle  of  the  breast,  are  deep  blue-black  ;  the  thorax,  wing- 
covers,  and  abdomen  are  dull  red ;  the  wing-covers,  taken 
together,  are  nearly  square,  and  are  punctured  in  rows. 
Tliis  beetle  is  found  on  tlie  leaves  of  oak-trees  in  June  and 
July.  • 

The  two-spotted  Attelabus,  Attelabus  KpuBtuhtuB  of  Fabri- 
cius,  (Plate  II.  Fig.  6,)  is  also  found  on  oak-leaves  during  the 
same  season  as  the  preceding.  It  is  of  a  deep  blue-black 
color,  with  a  square  dull  red  spot  on  the  shoulders  of  each 
wing-cover.  It  measiu'es  rather  more  than  one  eighth  of  an 
inch  in  length. 

Two  or  three  beetles  of  this  family  are  very  hurtful  to  the 
vine,  in  Europe,  by  nibbling  the  midrib  of  the  leaves,  so  that 
the  latter  may  be  rolled  up  to  fonn  a  retreat  for  their  young. 
They  also  puncture  the  buds  and  the  tender  fruit  of  this  and 
of  other  plants.  In  consequence  of  the  damage  caused  by 
them  and  by  their  larvae,  whole  Aineyards  are  sometimes 
stripped  of  their  leaves,  and  fruit-trees  are  despoiled  of  their 
foliage  and  fruits.  These  insects  belong  to  the  genus  Ryn- 
cliites^  a  name  given  to  them  in  allusion  to  their  snouts.  I 
have  not  seen  any  of  them  on  vines  or  fruit-trees  in  this 
countiy.  The  largest  one  found  here  is  the  Rjfnchit^B  bicohr 
of  Fabricius,  or  two-colored  Rynchites.  This  insect  is  met 
with  in  June,  July,  and  August,  on  cultivated  and  wild 
rose-bushes,  sometimes  in  considerable  numbers.  That  thev 
injure  these  plants  is  highly  probable,  but  the  nature  and 
extent  of  the  injury  is  not  certainly  known.  The  whole 
of  the  upper  side  of  this  beetle  is  red,  except  the  rather 
long  and  slender  snout,  which,  together  with  the  antennae, 
legs,  and  under-side  of  the  body,  is  black;  it  is  thickly 
covered  with  small  punctures,  and  is  slightly  do\vny,  and 
there  are  rows  of  larger  punctures  on  the  wing-covers.  It 
measures  one  fiflh  of  an  inch  from  the  eyes  to  tlie  tip  of 
the  abdomen. 

The  grubs  of  many  kinds  of  Apicm  destroy  the  seeds  of 
plants.     In  Europe  they  do  much  mischief  to  clover  in  this 
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way.  They  receive  the  above  name  from  the  shape  of  the 
beetles,  which  resembles  that  of  a  pear.  Say's  Apion,  Apion 
Sayi  *  of  Schonherr  (Fig.  33),  is  a  minute  black 
species,  not  more  than  one  tenth  of  an  inch  long, 
exclusive  of  tlio  slender,  sharp-pointed  snout.  Its 
grubs  live  in  the  pods  of  the  common  wild-indigo 
bush,  Baptma  tinctorial  devouring  tlie  seeds.  A 
smaller  kind,  somewhat  like  it,  inhabits  the  pods 
and  eats  the  seeds  of  the  locust-tree,  or  Robinia 
p9eudacacia. 

Naturalists  place  here  a  little  group  of  snout-beetles,  called 
Brenthid^,  or  Brenthians,  which  differ  entirely  in  their 
forms  from  the  other  weevils,  both  in  the  beetle  and  grub 
state.  They  have  a  long,  narrow,  and  cylindrical  body. 
The  snout  projects  from  the  head  in  a  straight  line  A^nth 
the  body,  and  varies  in  shape  according  to  the  sex  of  the 
insect,  and  even  in  individuals  of  the  same  sex.  In  the 
msdes  it  is  broad  and  flat,  sometimes  as  long  as  the  thorax, 
sometimes  much  shorter,  and  it  is  widened  at  tlie  tip,  where 
are  situated  two  strong  nippers  or  upper  jaws  ;  in  tlie  females 
it  is  long,  very  slender,  and  not  enlarged  at  the  extremity, 
and  the  nippers  are  not  visible  to  the  naked  eye.  The 
feelers  are  too  small  to  be  seen.  The  antenme  are  short, 
straight,  slightly  thickened  towards  the  tip,  and  implanted 
before  the  prominent  eyes,  on  the  middle  of  the  snout  in 
the  males,  and  at  the  base  of  it  in  the  females.  The  legs 
are  short,  the  first  pair  being  the  largest,  and  tlie  hindmost 
unusually  distant  from  the  middle  pair.  These  insects  live 
under  the  bark  and  in  the  trunks  of  trees,  but  very  little 
has  been  published  respecting  their  habits  ;  and  the  only 
description  of  their  larvae  that  has  hitherto  appeared  is  con- 
tained in  my  first  Report  on  the  Insects  of  Massachusetts, 
printed  in  the  year  1838,  in  the  seventy-second  number  of 
the  "  Documents  of  the  House  of  Representatives." 

The  only  beetle  of  this  family  kno^vn  in  the  New  England 

*  Apion  rostrum^  Say. 
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States  is  the  Brenthus  (^Arrhenodes')  septemfrionis  *  of  Herbst 
(Fig.  34),  the  Northern  Brenthus,  so  named  because  most 
Fig.  84.  of  the  other  species  are  tropical  insects.  It 
is  of  a  mahogany-brown  color ;  the  wing-cases 
are  somewhat  darker,  ornamented  Avith  nar- 
row tawny-yellow  spots,  and  marked  witli  deep 
furrows,  the  sides  of  which  are  punctured  ;  the 
thorax  is  nearly  egg-shaped,  broadest  beliind 
the  middle,  and  highly  polished.  Tlie  com- 
mon length  of  this  insect,  including  the  snout,  is  six  tenths 
of  an  inch ;  but  much  larger  as  well  as  smaller  specimens 
frequently  occur.  The  Northern  Brenthus  inhabits  the  white 
oak,  on  the  trunks  and  under  the  bark  of  which  it  may  be 
found  in  June  and  July,  having  then  completed  its  trans- 
formations. The  female,  when  about  to  lay  her  eggs,  punc- 
tures the  bark  with  her  slender  snout,  and  drops  an  egg  in 
each  hole  thus  made.  The  grub,  as  soon  as  it  is  hatched, 
bores  into  the  solid  wood,  forming  a  cylindrical  passage, 
which  it  keeps  clear  by  pushing  its  castings  out  of  the  orifice 
of  the  hole,  as  fast  as  they  accumiJate.  These  castings  or 
chips  are  like  very  fine  sawdust ;  and  the  holes  made  by 
the  insects  are  easily  discovered  by  the  dust  around  them. 
When  fully  grown,  the  grub  measures  rather  more  than  an 
inch  in  length,  and  not  quite  one  tenth  of  an  inch  in  thick- 
ness. It  is  nearly  cyKndrical,  being  only  a  little  flattened 
on  the  imder-side,  and  is  of  a  whitish  color,  except  the  last 
segment,  which  is  dark  chestnut-brown.  Each  of  the  first 
three  segments  is  provided  with  a  pair  of  legs,  and  there 
is  a  fleshy  proj>-leg  under  the  hinder  extremity  of  the  body. 
The  last  segment  is  of  a  homy  consistence,  and  is  obliquely 
hollowed  at  the  end,  so  as  to  form  a  kind  of  gouge  or  scooj), 
the  edges  of  which  are  fiirnished  with  little  notches  or  teeth. 
It  is  by  means  of  this  singular  scoop  that  the  grub  shovels 
the  minute  grains  of  the  wood  out  of  its  burrow.     The  pupa 

*  A  mistake  undoubtedly  for  ieptemlnonaUs.    It  is  the  Brenihiu  maxillosus  of 
Olivier  aiul  Schonherr. 
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is  met  with  in  the  burrow  formed  by  the  larva.  It  is  of 
a  yellowish-white  color;  the  head  is  bent  under  tlie  tliorax, 
and  the  snout  rests  on  the  breast  between  tlie  folded  legs 
and  wings;  the  back  is  furnished  with  transverse  rows  of 
little  thorns  or  sharp  teeth,  and  there  are  two  larger  thorns 
at  the  extremity  of  the  body.  These  minute  thorns  probably 
enable  the  pupa  to  move  towards  the  moutli  of  its  burrow 
when  it  is  about  to  be  transformed,  and  may  serve  also  to 
keep  its  body  steady  during  its  exertions  in  casting  off  its 
pupa  skin.  These  insects  are  most  abundant  in  trees  that 
have  been  cut  down  for  timber  or  fuel,  wliich  are  generally 
attacked  during  the  first  smnmer  afler  they  are  felled ;  it 
has  also  been  ascertained  that  living  trees  do  not  always 
escape,  but  those  tliat  are  in  full  vigor  are  rarely  perforated 
by  grubs  of  this  kind.  The  credit  of  discovering  tlie  habits 
and  transformations  of  the  Northern  Breiithus  is  due  to  tlie 
Rev.  L.  W.  Leonard,  of  Dublin,  New  Hampshire,  who  has 
favored  me  with  specimens  in  all  their  forms.  This  insect 
is  now  known  to  inhabit  nearly  all  the  States  in  the  Union. 
I  am  inclined  to  think  that  the  Brenthians  ought  to  be  placed 
at  the  end  of  the  weevil  tribe ;  but  I  have  not  ventured  to 
alter  the  arrangement  generally  adopted. 

The  rest  of  the  weevils  are  short  and  tliick  beetles,  differ- 
ing from  all  the  preceding  in  their  antennie,  which  are  bent 
or  elbowed  near  the  middle,  the  first  joint  being  much  longer 
than  the  rest.  Their  feelers  are  not  perceptible.  They  be- 
long to  the  family  Curculioxid.^,  so  called  from  the  princi- 
pal genas,  Curculto^  a  name  given  by  the  Koniaiis  to  the  corn- 
weevil.  The  Curculioniaiis  vary  in  the  form,  length,  and 
direction  of  their  snouts.  Those  belonging  to  the  old  genus 
Curculw  have  short  and  thick  snouts,  at  the  extremity  of 
which,  and  near  to  the  sides  of  the  mouth,  the  anteniiie  are 
implanted ;  those  to  wliicli  the  naiiie  of  Ithynehccnus  wiis  for- 
merly applied  have  longer  and  more  slender  snouts,  usually 
bearing  the  anteiime  on  or  just  behind  the  middle  ;  and  the 
third  great  genus,    called    Culandra^   contains    long-snouted 
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i  fixed  just  before  the  eyes  at  (he 


beetles,  whose  antennae  a 
base  of  the  snout. 

Curcuiw  i^Pandeleteiui)  hUaris  of  Ilerbst  (Fig.  35),  wliieb 

wo  may  call  the  gray-sided  Curculio,  is  a  little  pale-brnwn 

bijetle,  variegated  with  gray  upon  tlie  sides.    Its 

snout  is  short,  broad,  and  slightly  furrowed  in 

\\j/  .    tin;  middle;  tliere  are  three  blackish  stripes  on 

\^v    I    the  thorax,  between  ivliicli  are  tivo  of  a  light 

^^^^      gray  color  ;  the  wing-covers  have  a  broad  stripe 

y/^HVy    of  liglit  gray  on  the  outer  side,  edged  within  by 

J  ^^  ^     a  slender  blackish  line,  and  sending  two  short 

oMiijue  branches  almost  across  each  wing-cover ; 

and  tJie  fore-legs  are  much   larger  than  the   otliers.     The 

length  of  this  beetle  varies  from  one  eighth  to  one  fifth  of 

an  inch.     The  larva  lives  in  the  trunks  of  tlie  white  oak.  on 

which  the  beetles  may  be  foujid  about  the  last  of  May  and   ' 

the  beginning  of  June. 

The  Pales  wce\-il,  Curciilio  (^IfyhMua)  Pahg  of  Herl»t 
__  „  C^'^'  '^^)'  '^  ^  beetle  of  a  ileep  cliestnut-brown 

color,  having  a  line  and  a  few  dots  of  a  yellow-' 
Lfh-while  color  on  the  thorax,  and  many  smalt 
yd  lo wish-white  spots  sprinkled  over  the  wing-   | 
covers.     All   the  thighs  are  toothed  beneath. 
and  the  snout  is  slender,  cylindrical,  inclined, 
and  neai'ly  as  long  as  the  thorax.     On  account 
of  tlie  length  of  the  snout  this  insc-ct  has  been 
placed  in  the  genus  Rhjpickwnm  by  some  nat- 
uralists ;  but  the  antennaj  ore  implanted  before  the  middle  of 
the  Biiout,  and  not  liir  from  tlie  sides  of  the  mouth.     Tliis 
beetle  measures  from  two  to  three  eighths  of  an    inch   in 
length,  exclusive  of  the  snout.      It  may  be  fomid  in   great 
abundance,  in    May    and    June,   on   board-tences,    tjie  sides    ' 
of  new  wooden  buildings,  and  on  the  trunks  of  pine-trees. 
I   have   discovered   them,   in  considerable   numbers,  under  ' 
the  bark  of  the  pitcb-pine.    The  lan-se,  which  do  not  mate-  i 
rially  differ  from  those  of  other  weevils,  inhabit  these  and 
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probably  other  kinds  of  pines,  doing  sometimes  immense 
injuiy  to  them.  Wilson,  the  oniithologist,  describes  the 
depredations  of  these  insects,  in  his  account  *  of  the  ivory- 
billed  woodpecker,  in  the  following  words  :  "  Would  it  Ije 
believed  that  the  larvae  of  an  insect,  or  fly,  no  larger  than 
a  grain  of  rice,  should  silently,  and  in  one  season,  destroy 
some  thousand  acres  of  pine-trees,  many  of  them  from  two 
to  three  feet  in  diameter  and  a  hmidred  and  fifty  feet 
high  I  Yet  whoever  passes  along  the  high  road  from  George- 
town to  Charleston,  in  South  CaroUna,  about  twenty  miles 
from  the  former  place,  can  have  striking  and  melancholy 
proo&  of  the  fiict.  In  some  places  the  whole  woods,  as  far 
as  you  can  see  around  you,  are  dead,  stripped  of  die  bark, 
their  wuitry-looking  arms  and  bare  trunks  bleacliing  in  the 
sun,  and  tumbUng  in  ruins  lx*fore  every  blast,  presenting  a 
frightftil  pictiu'e  of  desolation.  Until  some  effectual  ])revent- 
ive  or  more  complete  remedy  can  be  devised  against  these 
insects,  and  tlieir  larvas  I  would  humbly  suggest  the  pro- 
priety of  j)rotecting,  and  rc»ceiving  with  j>roper  feelings  of 
gratitude,  the  services  of  this  and  the  whole  trilx?  of  wood- 
peckers, letting  the  odium  of  guilt  fall  to  its  proj)er  owners." 
Some  years  ago  Mr.  Nuttall  kindly  procured  for  me,  near 
tlie  place  above  mentioned,  specimens  of  the  destructive  in- 
sects referred  to  by  Wilson.  They  were  of  tlu*ee  kinds. 
Those  in  greatest  abundance  were  the  Pales  weevil.  One 
of  the  others  was  a  larger,  darker-colored  weevil,  without 
white  spots  on  it,  and  named  Ht/Iohius  jncivorus  by  Ger- 
mar  and  Schonherr,  or  the  pitch-eating  weevil;  it  is  sel- 
dom found  hi  Massachusetts.  The  third  was  the  white-j)ine 
weevil,  to  Ik?  next  described.  It  is  said  that  these  beetles 
puncture  the  buds  and  the  tender  Iwirk  of  the  small  branches, 
and  feed  uj)on  the  juice,  and  that  the  young  shoots  are  often 
so  much  injured  by  them  as  to  die  and  break  oft'  at  the 
wounded  part.  But  it  is  in  the  larva  state  tliat  they  are 
found  to  be  most  hurtftil  to  the  pines.    The  lar\'a3  live  under 

•  American  Oniithology,  Vol.  IV.  p.  21. 
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the  bark,  devouring  its  soft  inner  sur&ce,  and  the  tender, 
newly  formed  wood.  When  they  abound,  as  they  do  in 
some  of  our  ])ine  forests,  tliey  separate  large  pieces  of  bark 
from  the  wood  beneath,  in  consequence  of  which  the  part 
perishes,  and  the  tree  itself  soon  languishes  and  dies. 
The  wliite-i>ine  weevil,  JUiynchcenus  (^Pismdea)  Strobi* 
VI,  ST  '^  Professor  Peck  (Fig.  37),  unites  with 

the  two  preceding  insects  in  dostroj'ing 
the  i)ines  of  tliis  country,  as  above  de- 
scril)ed.  But  it  employs  also  another 
mode  of  attai-k  on  the  white  pine,  of 
wliicli  an  interesting  account  is  given  by 
the  late  Professor  Peck,  the  first  describer 
of  the  insect,  in  tlie  fourth  volume  of  the 
"  Massadmsetts  Agricultural  Repository  and  Journal,"  ac- 
com|)anied  by  figures  of  the  iiisoct.  The  lofty  statiu^  of  the 
■white  pine,  and  the  straiglitness  of  its  trunk,  depend,  as  Pro- 
fessor Peck  has  remarked,  upon  die  constant  health  of  its 
leading  shoot,  for  a  loiiff  succession  of  years  ;  and  if  tlus  shoot 
he  destroyeil,  the  tree  becomes  stunted  and  detbnned  in  its 
subseiiuent  growth.  This  acciileiit  is  not  uncommon,  and  is 
caused  by  the  nivages  of  the  white-pine  weevil. 

This  beetle  is  oblong  oval,  nither  slender,  of  a  brownbh 
color,  thickly  puiictun-d,  and  variegated  with  small  brown, 
rust-colore<l,  and  whitish  sciiles.  There  are  two  white  dots 
on  the  tliorax ;  tlie  scutel  is  white ;  and  on  the  wing-covers, 
which  are  punctured  in  rows,  there  is  a  whitish  transverse 
binid  behind  the  uiiihlh'.  The  snout  is  longer  than  die 
thorax,  slender,  and  a  very  little  incliiH-d.  The  length  of 
this  insect,  exclusi\e  of  its  snout,  varies  from  one  fiftli  to 
three  tenths  of  an  inch.  Its  eggs  are  dejiositi'd  on  the  lead- 
ing shoot  of  tlie  pine,  prolKil>Iy  imnie<Hately  under  the  outer 
bark.  The  ]ar\';e,  hatched  therefrom,  bore  into  the  shoot  in 
various  directions,  an<l  ])robably  n'main  in  the  wood  more 
tiian  one  year.     When  the  fwding  statti  is  passed,  but  before 
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the  insect  is  changed  to  a  pupa,  it  gnaws  a  passage  from 
the  inside  quite  to  the  bark,  wliich,  however,  remaining  un- 
touched, serves  to  shelter  the  little  borers  from  the  weather. 
After  they  liave  changed  to  beetles,  they  have  only  to  cut 
away  the  outer  bark  to  make  their  escape.  They  begin  to 
come  out  early  in  September,  and  continue  to  leave  the  wood 
tlirough  tliat  month  and  a  part  of  October.  The  shoot  at 
this  time  will  be  found  j)ierced  with  small  round  holes  on 
all  sides ;  sometimes  thirty  or  forty  may  be  counted  on  one 
shoot.  Professor  Peck  has  observed  that  an  unlimited  in- 
crease is  not  permitted  to  this  destructive  insect;  and  that 
if  it  were,  our  forests  would  not  produce  a  single  mast.  One 
of  the  means  appointed  to  restrain  the  increase  of  the  white- 
pine  weevil  is  a  species  of  ichneumon-fly,  endued  with  sa- 
gacity to  discover  the  retreat  of  the  larva,  the  body  of  which 
it  stings,  and  therein  deposits  an  egg.  From  the  hitter  a  grub 
is  hatched,  which  devours  the  larva  of  tlie  wuevil,  and  is 
subsequently  transformed  to  a  four-winged  fly,  in  the  habita- 
tion prejKired  for  it.  The  most  effectual  remedy  against  the 
increase  of  these  weevils  is  to  cut  off  the  shoot  in  August, 
or  as  soon  as  it  is  perceived  to  be  dead,  and  commit  it,  witli 
its  inhabitants,  to  the  Are. 

Such  is  the  substance  of  Professor  Peck's  historj'  of  this 
insect ;  to  which  may  ha  added,  that  the  beetles  are  found  in 
great  numbers,  in  Aj)ril  and  May,  on  fences,  buildings,  and 
pine-trees  ;  that  they  probably  secrete  themselves  during  the 
winter  in  the  crevices  of  the  bark,  or  about  the  root^  of  tlie 
tret^s,  and  deposit  their  eggs  in  tlie  spring ;  or  they  may  not 
usually  leave  the  trees  iK'fore  s])ring. 

Perhaps  the  method  used  for  decoying  the  pine<»ating  bee- 
tles in  EurojKJ  may  1k»  practised  liere  with  advantage.  It 
consists  in  sticking  some  newly-cut  branches  of  pine-trees  in 
the  ground,  in  an  oi)en  place,  during  the  season  when  the 
insects  are  alx)ut  to  lay  their  eggs.  In  a  few  hours  these 
branches  will  be  covered  with  the  beetles,  which  may  bo 
shaken  into  a  cloth  and  burned. 

10 
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There  are  some  of  the  long-snouted  weevils  which  inliabit 
nuts  of  various  kinds.  Hence  they  arc  called  nut-weevils, 
and  belong  chiefly  to  the  modem  genus  Bcdantnua,  a  name 
that  signifies  liviiig  or  being  in  a  nut.  The  common  nut^ 
weevil  of  Europe  lays  her  eggs  in  tlie  hazelnut  and  filbert, 
liaving  previously  bored  a  hole  for  tliat  purpose  with  her 
long  and  slender  snout,  while  the  fi-uit  is  young  and  tender, 
and  drop|)ing  only  one  egg  in  each  nut  thus  pricked.  A 
little  grub  is  soon  hatched  from  the  egg,  and  begins  immedi- 
ately to  devour  the  soft  kernel.  Notwithstanding  this,  the 
nut  continues  to  increase  in  size,  mid,  by  tlie  time  that  it  is 
rii>c  and  rea<ly  to  fall,  its  little  inhabitant  also  comes  to  its 
growth,  gnaws  a  round  hole  in  the  shell,  through  wliich  it 
aftenvards  makes  its  escape,  and  burrows  in  the  ground. 
Here  it  remains  unchanged  through  the  winter,  and  in  the 
following  summer,  having  completed  its  transformations,  it 
comes  out  of  the  ground  a  beetle. 

In  this  country  weevil-grubs  are  very  common  in  hazel- 
nuts, chestnuts,  and  acorns  ;  but  I  have  not  hitherto  been 
able  to  rear  any  of  them  to  the  beetle 
state.  The  most  common  of  the  nut-wee- 
vils known  to  rae  appears  to  bo  the  Wii/n- 
cha'um  (^Balanitwis)  nasicua  of  Say  (Fig. 
38),  the  long-snouted  nut-weevil.  Its  form 
is  oval,  and  its  ground  colur  dark  brown  ; 
but  it  is  clothed  with  very  short  nist-yellow 
flattened  liairs,  wliich  more  or  less  conceal 
its  original  coloi',  and  are  disposed  in  spots 
on  its  wing-covers.  'J1ie  snout  is  brown 
and  polished,  longer  than  the  whole  IkkIv,  as  slender  as  a 
bristle,  of  eijual  thickness  from  one  to  the  other,  and  slightly 
curved ;  it  Iwars  the  long  elbowed  antenna>,  which  are  as 
fine  as  a  hair,  just  behind  the  middle.  This  beetle  measures 
nearly  three  tenths  of  an  inch  in  length,  exclusive  of  tlie 
snout.  Specimens  have  l>ccn  found  paired  upon  the  hazel- 
nut-tree in  July,  at  which  time  probably  the  eggs  are  laid. 
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Otliers  appear  in  September  and  October,  and  must  pass  the 
winter  concealed  in  some  secure  place.  From  its  size  ami 
resemblance  to  the  nut-weevil  of  Europe,  this  is  supposed 
to  be  the  species  which  attacks  the  hazehiut  here. 

It  is  now  well  known  that  tlie  foiling  of  unriix)  plums  is 
caused  by  little  wliitish  grubs,  wliich  bore  into  the  fruit. 
The  loss  occasioned  by  insects  of  this  kind  is  frequently 
very  great ;  and  in  some  of  our  gardens  and  orchards  tlie 
crop  of  plums  is  often  entirely  ruined  by  the  depredations 
of  the  grubs,  which  have  been  ascertained  to  be  the  lar\"a3  or 
vounn  of  a  small  beetle  of  the  weevil 

•  ^  Fig.  89.  Fig.  40. 

tribe,  called  Rhynchcenus  (^Conotrache- 
his)  Nenuphar*  (Figs.  39  and  40,)  the 
Nenuphar  or  plmn-weevil.  Tliis  wee- 
vil, or  curculio^  as  it  is  often  called,  is 
a  little  rough,  dark-brown,  or  blackish 
beetle,  looking  like  a  dried  bud  when  it 
is  shaken  from  the  trees,  which  resem- 
blance is  increased  by  its  habit  of  drawing  up  its  legs  and 
bending  its  snout  close  to  the  lower  side  of  its  body,  and 
remaining  for  a  time  without  motion,  and  seemingly  lifeless. 
It  is  from  three  twentieths  to  one  fifth  of  an  inch  long,  ex- 
clusive of  the  curved  snout,  which  is  rather  longer  than  the 
thorax,  and  is  bent  under  the  breast,  between  the  fore  legs, 
when  at  rest.  Its  color  is  a  dark  brown,  variegated  with 
spots  of  white,  ochre-yellow,  and  black.  The  thorax  is  un- 
even ;  the  wing-covers  have  several  short  ridges  upon  them, 
those  on  the  middle  of  the  back  f<)nnin<r  two  considerable 
humps,  of  a  black  color,  behind  which  there  is  a  wide  band 
of  oc*hre-yellow  and  white.  Each  of  the  thighs  has  two 
little  teeth  on  the  under-side.  I  have  found  these  beetles  as 
earlv  as  the  30th  of  March,  and  as  late  as  the  10th  of  June, 
and  at  various  intermediate  times,  according  with  the  for- 

*  First  described  by  Herbst,  in  1707.  under  the  name  of  CurcuUo  Nenuphar; 
Fabricius  redescribed  it  under  that  of  Ithi/nchoenus  Artpila ;  and  Dcjcan  has  named 
it  Oonotrachehu  variegatut. 
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wardness  or  backwardness  of  vegetation  in  the  spring,  and 
have  frequently  caught  them  flying  in  tlie  middle  of  die  day. 
They  begin  to  sting  the  plmns  as  soon  as  the  fruit  is  set, 
and  continue  their  operations  to  the  middle  of  July,  or,  as 
some  say,  till  the  first  of  August.  In  doing  tliis,  the  beetle 
first  makes  a  small  crescent-shaped  mcision,  with  its  snout, 
m  the  skin  of  the  plum,  and  then,  turning  round,  inserts 
an  egg  in  the  wound.  From  one  plum  it  goes  to  another, 
until  its  store  of  eggs  is  exhausted ;  so  that,  where  these 
beetles  aboiuid,  not  a  plum  will  escape  being  stung.  Very 
rarely  is  there  more  than  one  incision  made  in  the  same 
fruit ;  and  the  weevil  lays  only  a  single  egg  therein.  The 
hisect  hatched  from  this  egg  is  a  little  wliitish  grub,  desti- 
tute of  feet,  and  very  much  like  a  maggot  in  appearance, 
except  that  it  has  a  distinct,  rounded,  light-brown  head.  It 
immediately  burrows  obliquely  into  the  fruit,  and  finally  pene- 
trates to  the  stone.  The  irritation,  arising  from  the  wounds 
and  from  the  gnawings  of  the  grubs,  causes  the  young  fruit 
to  become  gummy,  diseased,  and  finally  to  drop  before  it 
is  ripe.  Meanwhile,  the  grub  comes  to  its  growth,  and,  im- 
mediately after  the  falling  of  tlie  fruit,  quits  the  latter  and 
burrows  in  the  ground.  This  may  occur  at  various  times 
between  the  middle  of  June  and  of  August ;  and,  in  about 
three  weeks  afterwards,  the  hisect  completes  its  transforma- 
tions, and  comes  out  of  the  ground  in  the  l)eetle  form. 

The  earliest  account  of  the  habits  of  the  plum  weevil,  that 
I  have  seen,  was  written  by  Dr.  James  Tilton,  of  Wilming- 
ton, Delaware.  It  will  be  found,  under  the  article  Fruity  in 
Dr.  James  Mease's  edition  of  Willich's  "  Domestic  Encyclo- 
pjedia,"  published  at  Phila(leli)hia  in  1803.  Tlie  same  ac- 
count has  been  reprinted  in  the  ^^  (leorgic  Papers  for  1809  " 
of  the  Massachusetts  Agricultural  Society,  and  in  other 
works.  Accordinji  to  Dr.  Tilton,  this  insect  attacks  not  onlv 
nectarines,  phiin-^,  a])ricots,  and  cherries,  but  also  peaches, 
a])])les,  ])ears,  and  quinces,  the  truth  of  which  has  l)een  abun- 
dantly confinned  by  later  writers.     I  have  myself  ascertained 
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that  the  cherry-^orm^  so  called,  which  is  very  common  in  this 
finiit  when  gathered,  from  the  tree,  produces,  at  maturity,  the 
same  curcuiio  as  that  of  the  plum ;  but,  unlike  the  latter, 
it  rarely  causes  the  stung  cherry  to  droj^  prematurely  to  the 
ground.  Tlie  late  Dr.  Joel  Burnett,  of  Southborough,  the 
author  of  two  interesting  articles  on  the  plum-weevil,*  sent 
to  me,  in  the  summer  of  1839,  some  specimens  of  the  in- 
sect, in  the  chrysalis  state,  which  were  raisetl  from  the  small 
grubs  in  apples ;  and,  since  that  time,  I  have  seen  the  same 
grubs  in  apples,  pears,  and  quinces,  in  this  vicinity.  They 
are  not  to  be  mistaken  for  the  more  common  apple-worms^ 
from  which  they  are  easily  distinguished  by  their  inferior 
size,  and  by  their  want  of  feet.  In  1831,  Mr.  Thomas  Say, 
in  a  note  on  the  plum-weevil,  stated  that  it  "  depredates  on 
the  plum  and  peach  and  other  stone-fruits ; "  and  that  his 
"  kinsman,  the  late  excellent  William  Bartram,  informed  him 
it  also  destroys  the  English  walnut  in  this  country."  f 

Observers  do  not  agree  concerning  some  points  in  the 
economy  of  this  insect,  such  as  the  time  recpiired  for  it  to 
completed  transformations,  the  condition  and  place  wherein 
it  passes  the  winter,  and  the  agency  of  the  curcuUo  in  pro- 
ducing the  warts  or  excrescences  on  plum  and  cherry  trees. 
The  average  time  passed  by  the  insect  in  the  ground,  during 
the  summer,  has  appeared  to  me  to  be  about  three  weeks ; 
but  the  transformation  may  be  accelerated  or  retarded  by 
temperature  and  situation.  It  has  also  been  my  impression 
that  the  late  bro(xls  remained  in  the  gromid  all  winter,  and 
that  from  them  are  produced  the  beetles  which  sting  the  fniit 
in  the  following  spring.  Dr.  Burnett's  observ^itions  coincide 
^^ith  this  opinion.  According  to  him,  the  insect  '' under- 
goes transformation  in  about  fifteen  or  twenty  days,  in  the 
month  of  June  or  fore  part  of  July  ;  but  all  the  larvie,  (as 

•  New  England  Farmer,  Vol.  XVIII.  p.  304,  March  11,  1840;  and  Hovcy's  Mag- 
azine of  Horticulture,  Vol.  IX.  p.  281,  August,  1S43,  reprinted  in  the  New  England 
Fanner,  Vol.  XXII.  p.  49,  August  IC,  1843,  and  in  the  Transactions  of  the  Massa- 
chusetts Horticultural  Society,  for  1843-1846.  p.  18. 

t  Descriptions  of  Curculionites,  p.  19  (&vo,  New  Harmony,  1831). 
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feir  as  he  had  observed,)  that  go  into  the  earth  as  late  as  the 
20th  of  July,  do  not  ascend  tliat  season,  but  remain  there  in 
the  pupa  stage  until  next  spring."  Dr.  Tilton,  in  his  account 
of  the  curculio,  stated  that  "  it  remains  in  die  earth,  in  the 
form  of  a  grub,  during  the  winter,  ready  to  be  metamorphosed 
into  a  beetle  as  the  spring  advances."  Accordmg  to  M.  H. 
Simpson,  Esq.,  of  Saxon ville,  the  larvae,  or  grubs,  "go  through 
their  clirysalis  state  in  three  weeks  after  going  into  the  gromid, 
and  remain  in  a  torpid  state  through  the  season,  unless  tlie 
earth  is  disturbed."  *  Dr.  E.  Sanborn,  of  Andover,  lias  come 
to  entirely  different  conclusions,  from  a  series  of  experiments 
made  upon  these  insects.  It  is  liis  opinion  that  they  do  not 
remain  in  the  gromid,  during  the  winter,  either  in  the  grub 
or  in  the  beetle  state  ;  but  tliat,  under  all  conditions  of  place 
and  temperature,  "  in  about  six  weeks  "  after  they  have  en- 
tered the  earth  "  they  return  to  the  surface  perfectly  finished, 
winged,  and  equipped  for  the  work  of  destruction  " ;  and  that, 
"  as  neither  the  curculio  nor  its  ginib  burrows  in  the  ground 
during  the  winter,  the  common  practice  of  guarding  against 
its  ravages,  by  various  operations  in  the  soil,  rests  upon  a 
false  theory,  and  is  productive  of  no  valuable  results."!  If 
these  conclusions  be  correct,  these  insects  must  pass  the  win- 
ter above  ground,  in  the  beetle  state,  and  the  place  of  their 
concealment,  during  this  season,  remains  to  be  discovered. 

In  July,  1818,  Professor  W.  D.  Peck  obtained,  fi-om  the 
warty  excrescences  of  the  cherry-tree,  the  same  insects  that 
he  "  had  long  known  to  occasion  the  fall  of  peaches,  apricots, 
and  plums,  before  they  had  acquired  half  their  growtli"; 
and,  not  aware  that  this  species  had  already  received  a  scien- 
tific name,  he  called  it  Rhynclimius  Cerasi,  the  cherry-wecAnl. 
His  account  of  it,  ^v-ith  a  figure,  may  be  seen  in  the  fifUi 
volume  of  the  "  Massachusetts  Agricultural  Repository  and 

*  Hovey'8  Mftgazino,  Vol.  X\T  p.  257,  June,  1860. 

t  See  Dr.  Sanborn's  interesting  communications  on  the  Plum  Curculio,  in  the 
Boston  Cultivator,  for  May  19,  1849,  and  July  13,  1850,  and  in  the  Puritan  Re- 
corder  for  May  2,  and  the  Cambridge  Chronicle  for  May  80, 1860. 
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Jonmal."  The  grubs,  found  by  Professor  Peck  in  the  tumors 
of  the  cherry-tree,  went  into  the  ground  on  the  6tli  of  July, 
and  on  the  30tli  of  the  same  month,  or  twenty-four  days 
from  their  leaving  the  bark,  the  perfect  insects  began  to  rise, 
and  were  soon  ready  to  deposit  their  eggs. 

The  plvmi,  still  more  than  the  cherry  tree,  is  subject  to  a 
disease  of  the  small  limbs,  that  shows  itself  in  the  form  of  large 
irregular  warts,  of  a  black  color.  Professor  Peck  referred 
this  disease,  as  well  as  tliat  of  the  cherrj'-tree,  to  the  agency 
of  insects,  but  was  uncertain  whether  to  attribute  it  to  liis 
cherry-weevil  "  or  to  another  species  of  the  same  genus." 
It  was  his  opinion,  tliat  "the  seat  of  the  disease  is  in  the  bark. 
The  sap  is  diverted  from  its  regular  course,  and  is  absorbed 
entirely  by  the  bark,  which  is  verj^  much  increased  in  thick- 
ness ;  the  cuticle  bursts,  the  swelling  becomes  irregular,  and 
is  formed  into  black  lumps,  with  a  crlicked,  uneven,  granu- 
lated surface.  The  wood,  besides  being  deprived  of  its  nutri- 
ment, is  very  much  compre^ssed,  and  the  branch  above  the 
tumor  perishes."  Dr.  Buniett  rejected  the  idea  of  the  insect 
origin  of  this  disease,  which  he  considered  as  a  kind  of  fungus, 
arising  in  the  alburnum,  from  an  obstiniction  of  the  vessels, 
and  bursting  through  the  bark,  which  became  involved  in  the 
disease.  These  tumors  appear  to  me  to  begin  between  the 
bark  and  wood.  They  are  at  first  soft,  cellular,  and  full  of 
sap,  but  finally  become  hard  and  woody.  I5ut  whetlier 
caused  by  vitiated  sap,  as  Dr.  Burnett  supposed,  or  by  die 
irritating  punctures  of  insects,  which  is  the  prevailing  opin- 
ion, or  whatever  be  their  origin  and  seat,  they  fonn  an 
appropriate  bed  for  the  growth  of  numerous  little  parasitical 
plants  or  fungi^  to  which  botanists  give  the  name  of  Sphceria 
morbosa.  These  plants  are  the  minute  black  granules  that 
cover  the  siuface  of  the  wart,  and  give  to  it  its  black  color. 
When  fully  matured,  they  are  tilled  with  a  gelatinous  fluid, 
and  have  a  little  pit  or  depression  on  their  summit.  They 
come  to  their  growth,  discharge  their  volatile  seed,  and  die 
in  the  course  of  a  single  summer ;  and  with  them  perishes 
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the  tumor  whence  they  sprung.  It  is  worthy  of  remark, 
that  they  are  sure  to  appear  on  these  warts  in  due  time,  and 
that  they  are  never  found  on  any  other  part  of  the  tree. 

Insects  are  often  fomid  in  the  warts  of  the  plum-tree,  as 
well  as  in  those  of  the  cherry-tree.  The  larva)  of  a  minute 
Ci/nips^  or  gall-fly,  are  said  to  inhabit  them,*  but  have  never 
fallen  under  my  observation.  The  naked  caterpillars  of  a 
minute  moth  are  very  common  in  the  warts  of  the  plum- 
tree,  in  which  also  are  sometimes  found  other  insects,  among 
them  little  grubs  from  which  genuine  plum-weevils  have  been 
raised.  This  is  a  very  interesting  fact  in  the  economy  of 
the  plum-weevil.  It  may  be  questioned,  however,  whether 
it  be  a  mere  mistake  of  instinct  that  leads  the  curculio  to 
lay  its  eggs  in  the  warts  of  the  plum-tree^  or  a  special  pro- 
vision of  a  wise  Providence  to  secure  thereby  a  succession 
of  the  species  in  unfruitftil  seasons. 

The  following,  among  other  remedies  that  have  been  sug- 
gested, may  be  found  useful  in  checking  the  ravages  of  the 
plum-weevil.  Let  the  trees  be  briskly  shaken  or  suddenly 
jarred  every  morning  and  evening  during  the  time  that  the 
insects  appear  in  the  beetle  form,  and  are  engaged  in  laying 
their  eggs.  When  thas  distm'bed,  they  contract  their  legs 
and  fall ;  and,  as  they  do.  not  immediately  attempt  to  fly  or 
crawl  away,  they  may  be  caught  in  a  sheet  spread  under 
the  tree,  from  which  they  should  be  gathered  into  a  large 
wide-mouthed  bottle,  or  other  tight  vessel,  and  be  thrown 
into  the  fire.  Keeping  the  fruit  covered  with  a  coat  of 
whitewash,  which  is  to  be  applied  with  a  syringe  as  often 
as  necessary,  has  been  much  recommended  of  late  to  repel 
the  attacks  of  the  curculio.  A  little  glue,  added  to  the 
whitewash,  causes  it  to  stick  better  and  last  longer.  We 
may  succeed  ])y  this  remedy  in  securing  a  crop  of  plums ; 
but  as  we  cannot  apply  it  to  chen-ies  and  apples,  they  will 
be  sure  to  suffer  more  than  ever,  and  hence  no  check  will 

♦  Schwcinitz,  Synopsis  Fungonim  ;  in  Trnupactions  of  the  American  Philo- 
sophical Society,  Philadelphia,  New  Series,  Vol.  IV.  p.  204. 
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be  given  to  the  increase  of  the  weevil.  All  the  fallen  fruit 
should  be  unmediately  gathered  and  thrown  into  a  tight 
vessel,  and  after  it  is  boiled  or  steamed  to  kill  the  en- 
closed grabs,  it  may  be  given  as  food  to  swine.  Many 
of  the  grubs  will  be  found  in  die  bottom  of  tlie  vessel  in 
which  the  fidlen  fruit  has  been  deposited.  Not  one  of  these 
should  be  allowed  to  escape  to  the  ground,  but  they  should 
all  be  killed  before  they  have  time  to  complete  tliL^ir  trans- 
formations. The  diseased  excrescences  on  the  trees  should 
be  cut  out,  and,  as  tliey  often  contain  insects,  they  should 
be  burnt.  If  the  wounds  are  washed  with  strong  brine, 
the  formation  of  new  warts  will  be  checked.  The  moose 
plum-tree  QPrunus  Americana)  seems  to  be  free  from  warts, 
even  when  growing  in  the  immediate  vicinity  of  diseased  for- 
eign trees.  It  would,  therefore,  be  the  best  of  stocks  for 
budding  or  ingrafting  upon.  It  can  be  easily  raised  from  the 
stone,  and  grows  rapidly,  but  does  not  attain  a  great  size. 

Among  the  many  insects  that  have  been  charged  with 
being  the  cause  of  the  wide-spread  pestilence,  commonly 
called  the  potato-rot,  there  is  a  kind  of  weevil  that  lives  in 
the  stalk  of  the  potato.  The  history  of  this  little  insect  was 
first  made  known  by  Miss  Margaretta  H.  Morris,  of  Ger- 
mantown,  Pennsylvania.  In  August,  1849,  her  attention 
was  called  to  this  subject  by  Mr.  Wilkinson,  the  principal 
of  the  Mount  Airy  Agricultural  Institute,  "  who  discovered 
small  grubs  in  the  potato-vines  on  his  farm,  and  naturally 
feared  injurious  consequences."  On  the  28th  Fig.  41. 
of  the  same  month  and  vear,  Miss  Morris  sent 
to  me  some  specimens  of  the  insects  in  a  piece 
of  the  potato-stalk,  wherein  they  underwent  their 
transformations.  They  proved  to  be  the  beetles 
described  by  Mr.  Say  under  the  name  of  Ban- 
diu8  trinotatus  (Fig.  41),  so  called  from  their 
having  three  black  dots  on  their  backs.  This  kind  of  beetle 
is  about  three  twentieths  of  an  inch  long.  Its  bcxly  is  covered 
with  short  whitish  hairs,  which  give  to  it  a.  gray  appearance. 

II 
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One  of  tlie  black  dote  is  on  the  scutel,  and  the  othcra  ( 
on  the  hinder  aogles  of  the  thorax ;  aiid  by  tliese  it  can  be  I 
readily  distiiiguish«l  from  other  species.     According  to  Miss  J 
Morris,  it  lays  its  eggs  singly  on  the  plant  at  tlie  hose  of  a  1 
leaf.     The  grubs  burrow  into  and  consume  the  inner  sub-  I 
stance  of  tlie  stalk,  proceeding  downwards  towards  the  root  I 
In  many  Wolds  in  tlie  neighborhood  of  Gerinantown  every  I 
stem  was  foiuid  to  be  infested  hy  these  insects,  causing  the  / 
premature  decay  of  the  vines,  and  giving  to  them  tlio  appear-  I 
ancc  of  having  been  scalded.     The  insects  undergo  all  tlieir 
tninsformations  in  tJie  stalks.     Their  pupa  state  lasts  from 
fourteen  to  twenty  days,  and  they  take  the  beetle  form  dur-  , 
ing  the  last  of  August  and  beginning  of  September.     These  1 
insects,  though  common  enough  in  the  Middle  States,  I  have. ' 
never  found  in  New  England,  in  tlie  course  of  thirty  years  i 
of  observation,  and  have  failed  to  discover  them  here  si 
my  attention  was  called  to  their  depredations  by  Miss  Morris. 
That  they  may  become  very  injurious   to  the  jiotato  cnip  i 
where  they  abound,  will  be  readily  admitted ;  but,  as  tJiey 
do  not  occur  in  all  places,  either  here  or  in  Europe,  wliere 
the  |iotato-rot  iias  prevailed,  they  cannot  be  justly  siud  to  ] 
produce  this  disease.* 

Tlie  most  pernicious  of  the  Rhynchophorians,  or  snout- 
beetles,  are  the  insects  properly  called  grain -weevils,  belong- 
ing to  the  old  genua  Catandra.     These  insects  must  not  be  ] 
cotd'iunded  with  the  still  more  destructive  larvse  of  the  corn- 
moth  {Tinea  ffranella),  which  also  attacks  stored  grain,  nor  I 
with  tlie  orange-colored  maggots  of  the  wlieat-fly  (^Ceeidomyia  \ 
Trilici),  which  are  found  in  the  ears  of  growing  wheat.     Al-   ' 
tliougli  the  grain-weevils  are  not  actually  injurious  to  vege- 
tation, yet  as  the  name  properly  belonging  to  them  has  often 
been  misapplied  in  this  country,  thereby  creating  no  little  ] 
confusion,  some  remarks  upon  them  may  tend  to  prevent  'I 
future  mistakes. 

■  See  my  coHimunioallon  on  this  inseot,  &p.,  in  the  Now  England  FnrmBr,  for    ' 
Jnne  »a,  1B60,  Vol.  H.  p.  a04. 
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The  true  gndn-weevil  or  wheat-weevil  of  Europe,  Calan- 
dra  QSitopkUus)  granaria^  or  Carculio  granarius  of  Linnaeus, 
in  its  perfected  state  is  a  slender  beetle  of  a  pitchy-red  color, 
about  one  eighth  of  an  inch  long,  with  a  slender  snout  slightly 
bent  downwai'ds,  a  coarsely  punctured  and  very  long  thorax, 
constituting  almost  one  half  the  length  of  the  whole  bodv, 
and  wing-covers  tliat  are  furrowed  and  do  not  entirely  cover 
the  tip  of  tlie  abdomen.  This  little  insect,  both  in  the  beetle 
and  grub  state,  devours  stored  wheat  and  other  grains,  and 
often  commits  much  havoc  in  granaries  and  brewhouses.  Its 
powers  of  multiphcation  are  very  great,  for  it  is  stated  that 
a  single  pair  of  these  destroyers  may  produce  above  six 
thousand  descendants  in  one  year.  The  female  deposits  her 
eggs  u{)on  the  wheat  after  it  is  housed,  and  the  young  grubs 
hatched  therefi'om  immediately  burrow  into  the  wlieat,  each 
individual  occupying  alone  a  single  grain,  the  substance  of 
which  it  devours,  so  as  often  to  leave  nothing  but  the  Imll ; 
and  this  destruction  goes  on  within  while  no  external  ap- 
pearance leads  to  its  discovery,  and  the  loss  of  weight  is 
the  only  evidence  of  the  mischief  tliat  has  been  done  to  the 
grain.  In  due  time  the  grubs  undergo  their  transformations, 
and  come  out  of  the  hulls,  in  the  beetle  state,  to  lay  their 
eggs  for  another  brood.  These  insects  are  effectually  de- 
stroyed by  kiln-drying  the  wheat;  and  grain  that  is  kept 
cool,  well  ventilated,  and  is  frequently  moved,  is  said  to  be 
exempt  from  attack. 

Rice  is  attacked  by  an  insect  closely  resembling  the  wheat- 
weevil,  from  which,  however,  it  is  distinguished  by  having 
two  large  red  spots  on  each  wing-cover ;  it  is  also  some- 
what smaller,  measuring  only  about  one  tenth  of  an  inch 
in  length,  exclusive  of  the  snout.  This  beetle,  the  Calan- 
dra  (^Sitophilus)  Oryzoe*  or  rice- weevil  (Plate  II.  Fig.  8), 
is  not  entirely  confined  to  rice,  but  depredates  upon  wheat, 
and  also  on  Indian  com.  In  tlie  Southern  States  it  is  called 
the  black  weevil^  to  distinguish  it  from  other  insects  that  in- 

*  CurcuUo  Oryzce  of  Linnoens. 
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fest  grain.  I  am  not  aware  that  these  weevils  attack  wheat 
in  New  England;  but  I  have  seen  stored  Southern  com 
swarming  with  them ;  and,  should  they  multiply  and  extend 
in  this  section  of  the  country,  they  will  become  a  source 
of  serious  injury  to  one  of  the  most  valuable  of  our  staple 
productions.  It  is  said  that  this  weevil  lays  its  eggs  on  the 
rice  in  the  fields,  as  soon  as  the  grain  begins  to  swell.  If 
this  indeed  be  true,  we  have  very  little  to  fear  from  it  here, 
oiu"  Indian  corn  being  so  well  protected  by  the  husks  tliat  it 
would  probably  escape  from  any  injury,  if  attacked.  On 
the  contrary,  if  the  insects  multiply  in  stored  grain,  then 
our  utmost  care  will  be  necessary  to  prevent  them  from 
infestuig  our  own  gamers.  The  parent  beetle  bores  a  hole 
into  the  grain,  and  drops  therein  a  single  egg,  going  from 
one  grain  to  another  till  all  her  eggs  are  laid.  She  then 
dies,  leaving,  however,  the  rice  well  seeded  for  a  future 
harvest  of  weevil-grubs.  In  due  time  the  eggs  are  hatched, 
the  grubs  live  securely  and  unseen  in  the  centre  of  the 
rice,  devouring  a  considerable  portion  of  its  substance,  and 
when  fiilly  grown  they  gnaw  a  Uttle  hole  through  the  end 
of  the  grain,  artfully  stopping  it  up  again  with  particles  of 
rice-flour,  and  then  are  changed  to  pupae.  Thiar.nisually 
occurs  during  the  winter;  and  in  the  following  spring  the 
insects  are  transformed  to  beetles,  and  come  out  of  the 
grain.  By  winnowing  and  sifting  the  rice  in  the  spring, 
the  beetles  can  be  separated,  and  then  should  be  gathered 
immediately  and  destroyed. 

The  sudden  change  of  the  temperature  that  generally 
occurs  in  the  early  part  of  May,  brings  out  great  numbers 
of  insects  from  their  winter  quarters,  to  enjoy  the  sunshine 
and  the  ardent  heat  which  are  congenial  to  their  natures. 
While  a  continued  hum  is  heard,  among  the  branches  of 
the  trees,  from  thousands  of  bees  and  flies,  drawn  thither 
by  the  fragrance  of  the  bursting  buds  and  the  tender  foliage, 
and  the  very  ground  beneath  our  feet  seems  teeming  with 
insect  life,  swarms  of  Uttle  beetles  of  various  kinds  come 


tANE  LIBRARY.  STAFFORD  UNIVERSITY 

THE    BARK-BEETLES.  85 

forth  to  try  their  wings,  and,  with  an  uncerfeiin  and  hea\y 
flight,  launch  into  the  air.  Among  these  beetles  tliere  are 
many  of  a  dull  red  or  fox  color,  nearly  cylindrical  in  forai, 
tapering  a  very  little  before,  obtusely  rounded  at  botli  ex- 
tremities, and  about  one  quarter  of  an  inch  in  length.  They 
are  seen  slowly  creeping  upon  tlie  sides  of  wooden  buildings, 
resting  on  the  tops  of  fences,  or  wheeling  about  in  the  air, 
and  every  now  and  then  suddenly  alighting  on  some  tree 
or  wall,  or  dropping  to  the  ground.  If  we  go  to  an  old 
pine-tree  we  may  discover  from  whence  they  have  come, 
and  what  they  have  been  about  during  the  past  period  of 
their  lives.  Here  they  will  be  found  creeping  out  of  thou- 
sands of  small  round  holes  which  thev  have  made  tlirouirh 
the  bark  for  their  escape.  Upon  raising  a  piece  of  the  bark, 
already  loosened  by  tlie  undermining  of  these  insects,  we 
find  it  pierced  with  holes  in  every  direction,  and  even  the 
surface  of  the  wood  will  be  seen  to  have  been  gnawed  by 
these  little  miners.  After  enjoying  themselves  abroad  for  a 
few  days,  they  pair,  and  begin  to  lay  their  eggs.  The  pitch- 
pine  is  most  generally  chosen  by  them  for  this  purpose,  but 
they  also  attack  other  kinds  of  pines.  They  gnaw  little  holes 
here  and  there  through  the  rough  bark  of  the  trunk  and 
limbs,  drop  their  eggs  therein,  and,  after  this  labor  is 
finished,  they  become  exhausted  and  die.  In  the  autumn  the 
grubs  hatched  from  these  eggs  will  be  found  fully  gro^vn. 
They  have  a  short,  thick,  nearly  cylindrical  body,  wrinkled 
on  the  back,  are  somewhat  cuncd,  and  of  a  yellowish- white 
color,  'Nvith  a  homy  darker-colored  head,  and  are  destitute  of 
feet.  Thev  devour  the  soft  inner  substance  of  the  bark, 
borhig  through  it  in  various  directions  for  this  purpose,  and, 
when  thev  have  come  to  their  full  size,  thev  iniaw  a  passace  to 
the  surface  for  their  escape  after  they  have  completed  their 
transformations.  These  tiike  place  dec»p  in  their  burrows  late 
in  the  autumn,  at  which  time  the  insects  mav  be  found,  in 
various  states  of  maturity,  within  the  bark.  Their  deprc^da- 
tions  interrupt  the  descent  of  the  sap,  and  prevent  the  forma- 


86  COLEOPTERA. 

tion  of  new  wood ;  the  bark  becomes  loosened  from  the  wood, 
to  a  greater  or  less  extent,  and  the  tree  languishes  and  prema- 
Fig.  42.  turely  decays.  The  name  of  tliis  insect  is  Hylur- 
\^m^  gu9  terebran^^*  the  boring  Hylurgus  (Fig.  42)  ;  die 
>Ky  generical  name  signifying  a  carpenter,  or  worker  in 
J^\  wood.  It  belongs  to  the  family  ScoLYTiDiE,  includ- 
ing various  kinds  of  destructive  insects,  which  may  be  called 
cylindrical  bark-beetles.  The  insects  of  this  family  may  be 
recognized  by  the  following  characters.  The  body  is  nearly 
cylindrical,  obtuse  before  and  behind,  and  generally  of  some 
shade  of  brown.  The  head  is  rounded,  sunk  pretty  deeply 
in  the  fore  i)art  of  the  thorax,  and  does  not  end  with  a 
snout ;  the  antennae  are  short,  more  or  less  crooked  or  curved 
in  the  middle,  and  end  witli  an  oval  knob ;  tlie  feelers  are 
verj^  short.  The  thorax  is  rather  long,  and  as  broad  as  the 
following  part  of  tlie  body.  The  wing-covers  are  frequently 
cut  off  obliquely,  or  hollowed  at  the  liinder  extremity.  The 
legs  are  short  and  strong,  with  little  teeth  on  the  outer  edge 
or  extremity  of  the  shanks,  and  die  feet  are  not  Avide  and 
spongy  beneath. 

Though  these  cylindrical  bark-bectlcs  are  of  small  size, 
they  muhiply  very  fast,  and  where  they  abound  are  produc- 
tive of  much  mischief,  particularly  in  forests,  which  are  often 
greatly  injured  by  their  larvai,  and  the  wood  is  rendered 
unfit  for  die  puri)oses  of  art.  In  the  year  1780,  an  insect 
of  this  family  made  its  appearance  in  the  pine-trees  of  one 
of  the  mining  districts  of  Gennany,  where  it  increased  so 
rapidly  that  in  three  years  afterwards  whole  forests  had 
disappeared  beneath  its  ravages,  and  an  end  was  nearly  put 
to  the  working  of  the  extensive  mines  in  this  range  of 
country,  for  the  want  of  fuel  to  carry  on  the  operations. 
Pines  and  firs  are  the  most  subject  to  their  attacks,  but  there 
are  some  kinds  which  infest  other  trees.  The  premature 
decay  of  the  elm  in  some  parts  of  Europe  is  occasioned  by 
the  ravages  of  the  Scolytus  destructor^  of  wliich  an  interesting 

*  Scolytus  Urebrant  of  Olivier. 
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account  was  written  in  1824,  by  Mr.  Macleay.  An  abstract 
of  his  p^er  may  be  found  in  the  fifth  volume  of  the  "  New 
England  Farmer."  *  The  larvae  or  grubs  of  these  bark- 
beetles  resemble  those  of  the  Hylwrgus  terebrans^  or  pine  bark- 
beede  already  described.  Like  the  grubs  of  tlie  weevils, 
they  are  short  and  thick,  and  destitute  of  legy. 

The  red  cedar  is  inliabited  by  a  very  small  bark-beetle, 
named  by  Mr.  Say  HylurguB  dentatiis^  the  toothed  Hylurgus. 
It  is  nearly  one  tenth  of  an  inch  in  length,  and  of  a  dark- 
brown  color;  the  wing-cases  are  rough  with  little  grains, 
wliich  become  more  elevated  towards  the  liinder  part,  and 
are  arranged  in  longitudinal  rows,  with  little  furrows  between 
them.  The  tooth-like  appearance, of  these  little  elevations 
suggested  the  name  given  to  tliis  species.  The  female  bores 
a  cyhndrical  passage  beneath  the  bark  of  the  cedar,  dropping 
her  eggs  at  short  intervals  as  she  goes  along,  and  dies  at  the 
end  of  her  burrow  when  her  eggs  are  all  laid.  The  grubs 
hatched  from  these  proceed  in  feeding  nearly  at  right  angles, 
forming  on  each  side  numerous  parallel  furrows,  smaller  than 
the  central  tube  of  the  female.  They  complete  their  trans- 
formations in  October,  and  eat  their  way  through  the  bark, 
which  will  then  be  seen  to  be  perforated  with  thousands  of 
little  round  holes,  through  which  the  beetles  have  escaped. 

Under  the  bark  of  the  pitch-pine  I  have  found,  in  com- 
j>any  with  the  pine  bark-beetle,  a  more  slender  bark-beetle, 
of  a  dark  chestnut-brown  color,  clothed  with  a  few  short  yel- 
lowish hairs,  with  a  long,  almost  egg-s]iapL»d  thorax,  which  is 
very  rough  before,  and  short  wing-covei's,  deeply  punctured 
in  rows,  hollowed  out  at  the  tip  like  a  gouge,  and  beset 
around  the  outer  edge  of  the  hollow  with  six  little  teeth  on 
each  side.  This  beetle  measures  one  fifth  of  an  inch,  or 
rather  more,  in  length.  It  arrives  at  maturity  in  the  autumn, 
but  does  not  come  out  of  tlie  bark  till  the  following  spring, 
at  which  time  it  lays  its  eggs.  It  is  the  Tomicus  exesus^  or 
excavated  Tomicus ;  the  specific  name,  signifying  eaten  out 

♦  Page  169. 
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or  excavated,  was  given  to  it  by  Mr.  Say  on  account  of  the 
hollowed  and  bitten  api>earance  of  the  end  of  its  wing-covers. 
Its  grubs  eat  zigzag  and  wavy  passages,  parallel  to  each  other, 
between  the  bark  and  the  wood.  Thev  are  much  less  com- 
inon  in  the  New  England  than  in  the  Middle  and  Soutliem 
States,  where  they  abound  in  the  yellow  pines. 

Anotlier  bark-beetle  is  foiuid  here,  closely  resembhng  the 
precedmg,  from  which  it  differs  chiefly  in  the  inferiority  of 

„.    ,„      its  size,  beuiij.  but  three  twentieths  of  an  inch  in 

Fig.  43.  ,  . 

length,  and  m  havhig  only  three  or  four  teeth  at 

\  M|y  the  outer  extremity  of  each  wing-cover.  It  is  the 
/wBti      TomicuB  Pud  of  Mr.  Say  (Fig.  43).     The  grubs 

^^i  of  this  insecjt  arc  very  injurious  to  pine-tree«.  I 
have  found  them  under  the  bark  of  the  white  and 
pitch  pine,  and  they  have  also  been  discovered  in  the  larch. 
The  beetles  appear  during  the  month  of  August. 

There  is  another  small  l)ark-beetle,  the  Tomicus  liminaris^ 
of  my  Catalogue,  which  has  been  found,  in  great  numbers, 
by  Miss  Morris,  under  the  bark  of  peach-trees,  affected  with 
the  disease  called  the  yelhwa^  and  hence  supposed  by  her  to 
be  connecte<l  with  this  malady.*  I  have  found  it  under 
the  bark  of  a  diseased  elm ;  but  have  nothing  more  to  offer, 
from  my  own  observations,  concerning  its  liistor>%  except 
that  it  com})letes  its  transformation  in  August  and  September. 
It  is  of  a  dark-brown  color;  the  thorax  is  punctuivd,  and 
tlio  wing-covers  are  marked  with  deej)ly  ])unctured  fiiiTows, 
and  are  beset  with  short  hairs.  It  does  not  average  one 
tenth  of  an  inch  in  length. 

The  pear-tree  in  New  England  has  been  found  to  be 
subject  to  a  peculiar  malady,  which  shows  itself  during  mid- 
sunnner  l>v  the  sudden  withenncj  of  the  leaves  and  fruit,  and 
the  (liscoloraticm  of  the  bark  of  one  or  more  of  the  limbs, 

[0  TliiH  spocic-*  cliflTors  from  tlu'  fitlior.-*  known  in  this  couiitrv  by  haivinj^  the  Inst 
thret' joints  of  the  imtenna'  <lil:it<Ml  laterally,  fonnin*^  a  lamellate  e.Iub  like  that  of 
the  ScarabaMilai ;  it  therefore  belun^j-^  to  the  genus  Phloiotribus.  — Lec] 

*  Sec  Miss  Morris  on  the  Yellows,  in  Downing's  Horticulturist,  Vol.  IV.  p.  502. 
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followed  by  the  immediate  death  of  the  part  affected.  This 
kind  of  blight,  as  it  has  been  called,  being  oftenest  confined 
to  a  single  branch,  or  to  the  extremity  of  a  branch,  seems  to 
be  a  local  affection  only.  It  ends  with  the  death  of  the 
branch,  down  to  a  certain  pouit,  but  does  not  extend  IhjIow 
the  seat  of  attack,  and  doQS  not  affect  the  health  of  other 
parts  of  the  tree.  In  June,  1816,  the  Hon.  John  Lowell,  of 
Roxbuiy,  discovered  a  minute  insect  in  one  of  the  affected 
limbs  of  a  pear-tree ;  afterwards,  he  repeatedly  detected  the 
same  insects  in  blasted  limbs,  and  his  discoveries  have  been 
confirmed  by  Mr.  Henry  Wheeler  and  the  late  Dr.  Oliver 
Fiske,  of  Worcester,  and  by  many  other  persons.  Mr.  Low- 
ell submitted  die  limb  and  the  insect  contained  therein  to 
the  examuiation  of  Professor  Peck,  who  gave  an  account 
and  figure  of  the  latter,  in  the  fourth  volume  of  the  *^  Massa- 
chusetts Agi"icultural  Repository  and  Journal." 

From  tliis  account,  and  from  the  subse(iiient  communica- 
tion by  Mr.  Lowell,  in  the  fifth  volume  of  the  "  New  Eng- 
land Fanner,"  it  appeal's  that  the  gnib  or  larv^a  of  the  insect 
eats  its  way  inward  through  the  alburnum  or  sap-wood  into 
the  hardest  jmrt  of  the  wood,  l)eginning  at  the  root  of  a  bud, 
behind  which  probably  the  egg  was  deposited,  following  the 
course  of  die  eye  of  the  bud  towards  the  j)ith,  around  which 
it  passes,  and  part  of  wliich  it  also  consumes  ;  thus  fonning, 
after  penetrating  through  the  alburniun,  a  circular  burrow 
or  passage  in  the  heart-wood,  contiguous  to  the  pith  which 
it  surrounds.  Bv  this  means  the  central  vessels,  or  those 
which  convey  the  ascending  sap,  are  divided,  and  the  circida- 
tion  is  cut  ott*.  This  takes  place  when  the  increasing  heat  of 
the  atmosphere,  producing  a  greater  transpinition  from  the 
leaves,  renders  a  large  and  continued  flow  of  sap  necessary 
to  suj)i)ly  the  evaporation.  For  the  want  of  this,  or  from 
some  other  unexplained  cause,  tlu^  whole  of  the  limb  above 
the  seat  of  the  insect's  op:.'rations  suddenly  withers,  and 
perishes  during  the  intense  heat  of  midsummer.  The  larva 
is  changed  to  a  ])ui)a,  and  subseciuently  to  a  little  beetle,  in 

12 
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the  bottom  of  its  burrow,  makes  its  escape  from  the  tree  in 
the  latter  part  of  June,  or  beginning  of  July,  and  probably 
deposits  its  eggs  before  August  has  passed. 

Tliis  insect,  which  may  be  called  the  blight-beetle^  from  the 
injury  it  occasions,  attacks  also  apple,  apricot,  and  plum  trees, 
though  less  frequently  than  pear-trees.  In  the  latter  part  of 
May,  1843,  a  piece  of  the  blighted  limb  of  an  apple-tree  was 
sent  to  me  for  examination.  It  was  twenty-eight  inches 
in  length,  and  three  quarters  of  an  inch  in  diameter  at 
the  lower  end.  Its  surface  bore  the  marks  of  twenty  buds, 
thirteen  of  whicli  were  perforated  by  the  insects ;  and  from 
tlie  burrows  within  I  took  twelve  of  the  blight-beetles  in 
a  living  and  perfect  condition,  the  thirteenth  insect  having 
previously  been  cut  out.  On  the  9th  of  July,  1844,  the 
Hon.  M.  P.  Wilder  sent  to  me  a  piece  of  a  branch  from 
a  plum-tree,  wliich  contained,  within  the  space  of  one  foot, 
four  nests  or  branching  buiTows,  in  each  of  which  several 
insects  in  the  grub  and  chrysalis  state  were  found,  and  also 
one  that  had  comi)leted  its  transformations.  Soon  afterwards 
I  cauglit  one  of  the  blight-beetles  on  a  plum-tree,  probably 
about  to  lay  her  eggs.  In  the  following  month  of  August, 
I  received  a  blighted  branch  of  an  ai)ricot-tree,  one  inch  in 
diameter  at  the  largest  end,  and  containing,  within  the  short 
distance  of  six  inches,  sevQii  or  eight  perfect  blight-beetles, 
each  in  a  separate  burrow,  and  vestiges  of  other  burrows 
that  had  been  destroyed  in  cutting  the  branch.* 

This  little  beetle,  which  is  only  one  tenth  of  an  inch  in 
length,  was  named  Scolf/tus  Pfjri^  the  pear-tree  Scolytus,  by 
Professor  Peck.  It  is  of  a  deep  brown  color,  with  tlie 
antennjB  and  \i}^^  of  the  color  of  iron-rust.  The  thorax  is 
short,  veiy  convex,  rounded  and  rough  before ;  the  wing- 
covers  are  minutely  punctured  in  rows,  and  slope  off  very 
suddenly  and  obliquely  behind ;  the  shanks  are  widened 
and  flattened  towards  the  end,  beset  with  a  few  little  teeth 

♦  See  my  communications  on  these  insects  in  the  Massachusetts  Ploughman  for 
June  17, 1843.    Also  Downing's  Horticulturist  for  February,  1848,  Vol.  II.  p.  866. 
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externally,  and  end  with  a  short  hook;  and  the  joints  of 
the  feet  are  slender  and  entire.  Tliis  insect  cannot  be 
retained  in  the  genus  Scoljftus^  as  defined  by  modt^n  nat- 
uralists, but  is  to  be  placed  in  the  genus  To  micas.  The 
minuteness  of  tlie  insect,  the  difficulty  attending  the  discov- 
ery of  the  precise  seat  of  its  operations  befoi'e  it  has  left  the 
tree,  and  the  small  size  of  the  aperture  through  wliich  it 
makes  its  escape  from  the  limb,  are  probably  the  reasons  why 
it  has  eluded  tlie  researches  of  those  persons  who  disbJieve 
in  its  existence  as  the  cause  of  the  blasting  of  the  Huibs  of 
the  pear-tree.  It  is  to  be  sought  for  at  or  near  tlie  lowest 
part  of  the  diseased  limbs,  and  in  the  immediate  vicinity  of 
the  buds  situated  about  that  part.  The  remedy,  suggested 
by  Mr.  Lowell  and  Professor  Peck,  to  prevent  other  limbs 
and  trees  from  being  subsequently  attacked  in  the  same  way, 
consists  in  cutting  off'  the  blasted  limb  below  the  seat  of  injury, 
and  burning  it  before  the  perfect  insect  has  made  its  escape. 
It  will  therefore  be  necessaiy  carefully  to  examine  our  piuir- 
trees  daily,  during  the  month  of  June,  and  watch  for  the  fii^t 
indication  of  disease,  or  the  remedy  may  be  applied  too  late 
to  prevent  the  dispersion  of  the  insects  among  other  trees. 

There  are  some  other  beetles,  much  like  the  preceding  in 
form,  whose  grubs  bore  into  the  solid  wood  of  trees.  They 
were  formerly  included  among  the  cylindricjil  bark-beetles, 
but  have  been  sepai'ated  from  them  recently,  and  now  form 
the  familv  Bostrichid^,  or  Bostrichians.  Some  of  these 
beetles  are  of  large  size,  measuring  more  than  an  inch  in 
length,  and,  in  the  tropical  regions  where  they  are  found, 
must  prove  very  injurious  to  the  trees  they  inhabit.  The 
body  in  these  beetles  is  hard  and  cylindrical,  and  genenilly 
of  a  black  color.  The  tlionix  is  bulging  before,  and  the 
head  is  sunk  and  almost  concealed  under  the  projecting  fore 
part  of  it.  The  antennae  are  of  moderate  length,  and  end 
with  three  large  joints,  which  are  saw-toothed  internally. 
Tlie  larvai  arc*  mostly  wo<xl-eaters,  and  are  whitish  fleshy 
grubs,  wrinkled  on   the  back,  fui-nlshed  with  six  legs,  and 
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resemble  in  form   the  grubs  of  some  of  the  small   Scarar' 
bseiaiis. 

Tlie  shagbark  or  walnut  tree  is  sometimes  infested  by  the 
grubs  of  the  red-shouldered  Apate,  or  Apate  bcmllaris  of 
Say,  an  insfect  of  this  family.  The  grubs  bore  diametrically 
through  the  trunks  of  the  walnut  to  the  very  heart,  and 
undergo  their  transformations  in  the  bottom  of  their  bur* 
rows.  Several  trees  have  fallen  under  my  observation  wliich 
have  been  entirely  killed  by  these  insects.  The  beetles  are 
of  a  deep  black  color,  and  are  punctured  all  over.  The 
thorax  is  very  convex  and  rough  before;  the  wing-covers 
are  not  excavated  at  the  tip,  but  they  slope  downwards  very 
suddenly  behind,  as  if  obliquely  cut  off,  the  outer  edge  of 
the  cut  portion  is  armed  with  three  little  teeth  on  each  wing- 
cover,  and  on  the  base  or  shoulders  there  is  a  large  red  spot. 
This  insect  measures  one  fifth  of  an  inch  or  more  in  length. 

The  most  powerful  and  destructive  of  the  wood-eating 
insects  are  the  grubs  of  the  long-horned  or  Capricorn-beetles 
(Cerambycid^),  called  borers  by  way  of  distinction.  There 
arc  many  kinds  of  borers  which  do  not  Ixjlong  to  this  tribe. 
Some  of  them  have  already  been  described,  and  others  will 
be  mentioned  under  the  orders  to  which  they  belong.  Those 
now  under  consideration  differ  much  from  each  other  in  their 
habits.  Some  live  altogether  in  the  trunks  of  trees,  others 
in  the  limbs ;  some  devour  the  wood,  others  the  pith ;  some 
are  found  only  in  shrubs,  some  in  the  stems  of  herbaceous 
plants,  and  others  are  confined  to  roots.  Certain  kinds  are 
limited  to  j)lants  of  one  species,  others  live  indiscriminately 
ui)on  several  plants  of  one  natural  family ;  but  the  same 
kind  of  borer  is  not  known  to  inhabit  plants  difi'ering  essen- 
tially from  each  other  in  their  natural  characters.  As  might 
be  expected  from  these  circumstances,  the  beetles  produced 
from  these  borers  are  of  many  different  kinds.  Neariy  one 
hundred  species  have  been  found  in  Massachusetts,  and 
probably  many  more  remain  to  be  dis(!overe(l. 

The    Capriconi-beetles    agree   in    the   following    respects. 
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The  anteimse  are  long  and  tai)ering,  and  generally  curved 
like  the  horns  of  a  goat,  wliich  is  the  origin  of  the  name 
above  given  to  these  beetles.  The  body  is  oblong,  approixch- 
ing  to  a  cylindrical  form,  a  little  flattened  above,  and  tiiper- 
ing  somewliat  belund.  The  head  is  short,  and  armed  with 
powerful  jaws.  The .  thorax  is  either  square,  baiTel-shaped, 
or  narrowed  before ;  and  is  not  so  wide  behind  as  the  wing- 
covers.  The  legs  are  long;  the  tliicrlis  thickened  in  the 
middle;  the  feet  foiu'-jointed,  not  formed  for  rapid  motion, 
but  for  standing  securely,  being  broad  and  cushioned  beneath, 
with  the  third  joint  deeply  notched.  Alost  of  these  beetles 
remain  upon  trees  and  shrubs  during  the  daytime,  but  fly 
abroad  at  night.  Some  of  them,  however,  fly  by  day,  and 
may  be  fomid  on  flowers,  feeding  on  the  pollen  and  the 
blossoms.  When  annoyed  or  taken  into  the  hands,  they 
make  a  sfjueaking  sound  by  rubbing  the  joints  of  the  thorax 
and  abdomen  together.  The  females  are  genemlly  larger 
and  more  robust  than  the  males,  and  have  rsither  shorter 
antennae.  Moreover,  they  are  provided  with  a  jointed  tube 
at  the  end  of  the  body,  capable  of  being  extended  or  drawn 
in  like  the  joints  of  a  telescope,  by  means  of  which  they 
convey  their  eggs  into  the  holes  and  chinks  of  tlie  bark  of 
plants. 

The  larvai  hatched  from  these  eggs  are  long,  whitish, 
fleshy  grubs,  with  the  transverse  incisions  of  the  body  very 
deeply  marked,  so  that  the  rings  are  very  convex  or  hunched 
both  al)ove  and  below.  The  body  tapers  a  little  behind,  and 
is  blunt-pointed.  The  head  is  much  smaller  than  the  first 
ring,  slightly  bent  downwards,  of  a  horny  consistence,  and 
is  provided  with  short  but  very  powerful  jaws,  by  means 
whereof  the  insect  can  bore,  as  with  a  centre-bit,  a  cylindri- 
cal passage  through  the  most  solid  wood.  Some  of  these 
borers  have  six  very  small  legs,  namely,  one  pair  under  each 
of  the  first  three  rings  ;  but  most  of  them  want  even  these 
short  and  imperfect  limbs,  and  move  through  their  bur- 
rows by  alternate  extension  and  contraction  of  their  bodies. 
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on  each  or  on  most  of  the  rings  of  which,  both  above  and'^ 
below,  tliure  is  an  oval  space  covered  witli  little  elevsitions, 
somewhat  like  tlie  teeth  of  a  fine  rasp ;  and  these  Jittle  oval 
rasps,  whicli  ore  designed  to  aid  tlic  grubs  in  tlieir  motions, 
fully  make  up  to  them  the  want  of  proper  feet. 

Some  of  these  borere  always  keep  on^  end  of  their  burrows 
open,  out  of  wliich,  from  time  to  time,  tliey  cast  their  clups, 
resembling  coarse  sawdust;  others,  an  fast  as  they  proceed, 
fill  up  the  passages  behind  tliem  with  their  castings,  well 
known   liere  by  tlie  name   of  powdei^post.     These   borers 
live  from  one  year  to  tliree  or  perhaps  more  years  before 
they  come  to  their  growth.     They  undergo  their  transform 
matrons    at  the    furthest  extremity  of  tlieir  burrows,  many 
of  tliem  previously  giiawhig  a.  passage  through  the  wood  to 
the  uiside  of  the  bark,  for  tlieir  future  escape.     Tiie  pupa 
is  at  first  soft  and  whitish,  and  it  exliibits  all  the  parts  of 
the  future  beetle  under  a  filmy  veil  which  inwraps  every 
limb.     The  wings  and  legs  are  folded  upon  the  breast,  the  | 
long  anteniiHj  arc  turned  back  against  the  sides  of  tlie  body, 
and  then  bent  forwards  between  tlie  legs.     When  the  beetle 
has  thrown  off  its  |)upa-skin,  it  gnaws  away  tlie  thin  coat  j 
of  bark  that  covers  the  moutli  of  its  burrow,  and  comes  out 
of  its  dark  and  confined  retreat,  to  breathe  the  fresh  air,   ' 
and  to  enjoy  for  the  firel  time  the  pleasure  of  sight,  and  the   ] 
use  of  the  legs  and  wings  witli  which  it  is  provided. 

The  Capricorn-beetles  have  been  divided  into  three  fami- 
lies, corresponding  witli  tlie  genera  Prionus,  Ceranibyx,  and 
Leptura  of  Linnsuus.  Tliose  belonging  to  the  first  fiunily 
are  generally  of  a  brown  color,  have  flattoned  and  saw- 
toothed  or  beaded  antennse  of  a  moderate  length,  project- 
ing jaws,  and  kidney-shaped  eyes.  Those  in  the  second 
have  eyes  of  the  same  shape,  more  slender  or  much  longer 
antennae,  and  smaller  jaws  j  and  are  oflen  variegated  in 
their  colors.  The  beetles  belonging  to  the  third  family  are 
readily  distinguished  by  their  eyes,  which  arc  round  and 
prominent.      These   three   families   are   divided   into   many 
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smaller  groiijts  and  gcnt'ni,  the  peculiiiiities  of  wliicli  cannot 
bu  particularly  [wititcd  out  in  a  work  of  this  kind. 

The  Prioniaiis,  or  Prionidj:,  derive  dieir  name  from  a 
Grvek  word  sigiiityiiig  a  saw,  wiiich  has  been  applie<l  to 
UiciD  either  because  tlic  snt«Qn£e,  m  most  of  llicso  beetles, 
(^unsists  of  rtatteDed  joints,  projecting  internally  somewljat 
like  the  teeth  of  a  saw,  or  on  account  of  tlieir  upper  jaws, 
which  someumea  are  very  long  and  tootlied  witliin.  It  is 
said  that  some  of  tlie  beetles  ilius  armed  can  saw  off  lurge 
limbs  by  seizing  them  between  their  jaws,  and  flying  or 
wliirlin^  sidewisc  round  the  eiiclose<l  limb,  till  it  is  completely 
diWded.  Tlie  largest  insects  of  the  Capricorn  tribe  belong  to 
this  fiunily,  some  of  the  tropical  species  measuring  five  or  six 
inches  in  length,  and  one  inch  and  a  half  or  two  inches  in 
breadth.  Their  larvae  are  broader  and  nioro  flattened  than 
the  grubs  of  the  utiier  Capri  com -bee  ties,  and  are  provided 
witli  six  very  short  legs.  When  about  to  be  transformed, 
they  collect  a  quantity  uf  tbeir  chips  around  tliem,  and  make 
tlicrewitb  an  oval  pod  or  cocuon,  to  enclose  themselv&s. 

Our  largest  species  is  the  broad-necked  Prionus  (Fig,  44), 
J*riomi»  iaticoUit*  of  Dnuy,  iis  ns«. 

first  dcscriber.  It  is  of  a  loni; 
oval  shape  and  of  a  pitchy-black 
color.  The  jaws,  tliough  short, 
are  very  thick"  and  strong ;  the  an- 
tennx  are  stout  and  saw-toothed 
in  tlie  male,  and  more  skiider  in 
ihe  otlicr  sex  ;  the  thorax  is  short 
and  wide,  and  armed  on  the  lat- 
eral edges  witli  tlu'ec  teeth  ;  the 
wing-covers  have  three  slightly 
derated  lines  on  each  of  them, 
and  are  rough  with  a  multitude 
of  large  punctures,  which  run  to- 
gether  irregularly.     It   measures   from   one   inch 
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eighth  to  one  inch  and  thrw  qiiarlers  iii  length ;  tho  females 
V'ing  always  inucli  larger  than  xliv  males.  Tiie  grubs  of 
tltis  becllt;,  when  fuUy  grown,  arc  as  tliick  us  a  man's  thumb. 
They  live  in  the  trunks  anil  routs  ol'  tlie  balm  of  gilead, 
Loniharcly  poplar,  and  probably  in  those  of  otlier  kinds  of 
poplar  also.  The  beetles  miiy  ireqnenlly  be  seen  upon,  or 
flying  round,  the  trunks  of  these  trees  in  the  month  of  July, 
even  in  the  daytime,  tliough  the  other  kinds  of  Pnonus 
generally  fly  only  by  night. 

The   one-colored   Prionus,  Prionus  unieolor  ""of  Dniry 
rig.  15.  C^'f?"  ^')<  inhabits  pjne-trecs. 

YIts  body  is  long,  narrow,  and 
flattened,  ofa  light  bay-brown 
color,  witli  the  head  and  an- 
tenna: darker.     'Hie  thorax  a 
very  short,  anil  anncd  on  each 
side   witli  three  shar|)  teeth  J 
the   wing-covers    are    nearly  j 
of  equal  breadth  throughout,   i 
and   have  three  slightly  ele-    , 
vated  ribs  on  each  of  them. 
This    Ijeetle    measures     from 
one  inch  and  one  qnarter  to    i 
one  inch  and  a  half  in  length,  and  about  three  or  four  tenths 
of  an  inch  hi  breadth.      It  flies  by  night,  and  frequently 
enters  houses  in  tlie  evening,  from  the  middle  {if  July  In 
September. 

The  second  family  of  the  Capncom-bectlea  mnv  be  nllowwl 
to  retain  the  si'ientiflc  name,  CEBAwayaD.e,  of  t!ie  tribe  to 
wliich  it  belongs.  The  Cerambyciana  have  not  the  very 
prominent  jaws  of  the  Prioninns ;  their  eyes  are  always 
kidney-shai>ed  or  notched  for  the  reception  of  tho  first  joint 
of  the  antennaj,  which  are  not  saw-toothed,  hut  generally 

•  /■.  iyf*i.i™  of  Knljrkiiu. 

[»  Thk  ipcciei  wiu  very  jiropcrly  s*parnIod  b.v  Sorvillu  ii>  n  .lisiiiict  goniu 
OrCAuoina.  —  I.LC] 
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skiider  and  ta[iL'riiij^,  sometimes  oC  uiuderate  length,  soiiio- 
tiin(»  excessively  lung,  especially  iii  tlie  males ;  the  lliurax 
is  longer  and  more  convex  than  in  the  pivcfding  fuinJly,  not 
thiii-L-dged,  but  ofVcn  rounded  at  the  sides. 

Some  of  tliese  beetles,  distinguishod  by  their  narrow  wing- 
covere.  wliich  are  notched  or  anneil  with  two  little  thnnis  at 
tlie  tip,  and  by  the  great  length  of  their  antennas,  belong  to 
the  genus  Sttmneorux,  a  name  signifying  narrow  or  strai(f?ned. 
(hie   of  them,   which    13  rig.  *fl. 

rare  here,  ijihabits  the 
hifkorj-,  ill  its  larva  stale 
fiinaing  long  galleries  in 
tlie  trunk  of  this  tree  in 
tho  direction  of  the  fibres 
of  tlie  wood.  This  Ijeetle 
is  tho  SUnocorna  (^Cfms- 
phorus)  d}ictiu,*  or  band- 
ed Stenocorus  (Fig  4ij). 
It  is  of  a  Iiazcl  color,  with 
a  tint  of  gray,  arising  from 
the  short  hairs  with  which 
it  is  covcre<l  ;  tlicre  is  an 
obliqno  ochrc-yclliiw  band 
acruss  each  wing-cover ;  and  a  short  spine  or  tliom  on  tlie 
middle  of  each  side  of  tlio  thorax.  The  antonnss  of  the 
males  are  more  than  twice  the  length  of  the  l«dy,  which 
measures  from  three  quarters  of  an  inch  to  one  inch  and  one 
quarter  in  length. 

Tho  ground  beneath  bla<;k  and  white  oaks  is  often  ob- 
served to  be  strewn  with  small  branches,  neatly  severed  from 
tliesi*  trees  as  if  cui  off  with  a  saw.  L'pon  splitting  open  the 
cut  end  of  a  branch,  in  the  autumn  or  winter  after  it  has 
bllen,  it  will  bo  tbund  to  bo  pertbratcd  to  the  extent  of  six 
or  (light  inches  in  tlie  course  of  the  pith,  and  a  slender  grub, 
tho  aothor  of  tho  mischief,  will  be  discovered  therein.     In 
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llie  spring  lliis  grub  is  tmoslonueil  to  a  pu]ia,  and  in  June  or  I 

July  it  is  changL-d  to  a.  beftlo.  and  comes  out  of  ilie  biiincli. 

g^^  ,;,  Tlic  liLitoiy  of  this  iuseci  was  tirst  nmdo 

»  *         public  by  Prolessor  Peck,"  wlio  culled  it 

C     'ap       5  ^^^  oak-pruner,  or  Su^Mcorut  (^ElaphUHon') 

f-aK  putator  (Fig  47)."     In  its  adult  stutc  Jt  is 

'/S^^         a   slendur    long-boraed    beetle,   of  a  dull 

'  ■  V  brown   color,   sprinkled   witli   gray  spots, 

composed   of  very  short  close  hairs;  the 

antennfe  are  longer  titan  tlie  body  in  the  uialis,  nnd  equal  to 

it  in  length  in  the  otlier  sex,  and  the  tliird  and  fourth  joints 

are  tipped  with  a  sniall  spine  or  tliom ;  tliti  tliorox  is  barrcl- 

shapetl,  and  not  spined  at  the  si<Ies ;  and  the  scutel  is  yellow- 

jig.  48.        ish-white.     It  varies  in  length  from  four  and  a 

^^        half  to  six  tenths  of  an  incb.     It  lays  its  eggs 

in  July.     Each  egg  is  plated  close  to  the  axilla 

or  joint  of  a  leaf-stalk  or  of  a  sjniill  twig,  near 

the  extremity  of  a  branch.     The  gnib  (Fig  48)   , 

hatched  fiom  it  penetrates  at  thai  8|Krt  to  tlits  \ 

pith,  and  then  continues  its  course  towunis  tliu 

IhkIv  of  tlie  tree,  dcvourinj;  the  pith,  and  tliere- 

hy  funning  a  cylindrical  burrow,  several  inches 

in  lenj;tb,  in  the  centre  of  the  branch.     Having 

i-oached  iu  fiill  size,  which  it  does  towards  the  i 

end   of  the   summer,  it  dividi-s  tlie  brandi  at  J 

tlif  lower  end  of  its   burrow  (Fig  49,  pupa)^ 

l>y  gnawing  away  the  wood  transversely  from 

wiiiiiu.  leaving  only  the  i-ing  of  bark  untouched. 

It    ilieTi  retires   backwards,   stops   up   the  end 

!•(  its   hole,    near  the    transverse  section,   with 

filiivs  of  the  wood,  and  awaits  tlie  fiiU   of  the 

braiK-li,   which   is   usunlly  broken   off  and  pre- 

cipilalcd  to  the  ground  by  the  autuimiol  wmds.    i 


•  H«»«i*lii)telM  Aiirli 

[1  Th[>  ipeciei  vu 

vhich  specific  tuuDa  mm 


iilliiriil  Itpposttoiy  and  Jounml,  Vol.  V'.,  w 
irBTiinnly  dCBcriliiNl  by  Fubriciiis  as   S/rr 

I  ilMr«lbra  b«  piet«rv«d.— Luc  J 
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The  leaves  of  the  oak  are  rarely  shed  before  the  branch 
fidls,  and  thus  serve  to  break  the  shock.  Branches  of  five 
or  six  feet  in  length  and  an  inch  in  diameter  are  thus  severed 
by  these  insects,  a  kind  of  pruning  that  must  be  injurious  to 
the  trees,  and  should  be  guarded  against  if  possible.  By 
collecting  the  fallen  branches  in  the  autumn,  and  burning 
them  before  the  spring,  we  prevent  development  of  the 
beetles,  while  we  derive  some  benefit  fi:om  the  branches  as 
fuel. 

It  is  somewhat  remarkable  that,  while  the  pme  and  fir 
tribes  rarely  suffer  to  any  extent  from  the  depredations  of 
caterpillars  and  other  leaf-eatmg  insects,  the  resinous  odor 
of  these  trees,  offensive  as  it  is  to  such  insects,  does  not 
prevent  many  kinds  of  borers  from  burrowing  into  and  de- 
stroying their  trunks.  Several  of  the  Capricorn-beetles,  while 
in  tlie  grub  state,  live  only  in  pine  and  fir  trees,  or  in  timber 
of  these  kinds  of  wood.  They  belong  chiefly  to  the  genus 
Callidium^  a  name  of  unknown  or  obscure  origin.  Tlieir 
antennae  are  of  moderate  length ;  they  have  a  somewhat 
flattened  body  ;  tlie  head  nods  forward,  as  in  Stetwcorm ;  the 
thorax  is  broad,  nearly  circular,  and  somewhat  flattened  or 
indented  above ;  and  the  thiglis  are  very  slender  next  to  the 
body,  but  remarkably  thick  beyond  the  middle.  The  larvae 
are  of  moderate  length,  more  flattened  than  the  grubs  of 
the  other  Capricorn-beetles,  have  a  very  broad  and  horny 
head,  small  but  powerful  jaws,  and  are  provided  with  six 
extremely  small  legs.  They  undermine  the  bark,  and  per- 
forate the  wood  in  various  directions,  oflen  doing  immense 
injury  to  the  trees,  and  to  new  buildings,  in  the  lumber 
composing  which  tliey  may  happen  to  be  concealed.  Their 
burrows  are  wide  and  not  cylindrical,  are  very  winding,  and 
are  filled  up  with  a  kind  of  compact  sawdust  as  fast  as  tlie 
insects  advance.  The  larva  state  is  said  to  continue  two 
years,  during  which  period  the  insects  cast  their  skins  several 
times.  The  sides  of  the  body  in  the  pupa  are  tliin-edged, 
and  finely  notched,  and  the  tail  is  forked. 
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One  of  the  most  common  kinds  of  Callidium  found  here 
is  a  flattish,  i-usty-black  beetle,  with  some  downy  whitish 
spots  across  the  middle  of  the  wing-covers ;  the  thorax  is 
nearly  circular,  is  covered  with  fine  whitish  doAvn,  and  has 
two  elevated  polished  black  points  upon  it;  and  the  mng- 
covers  are  very  coarsely  punctured.  It  measures  from  four 
tenths  to  three  quarters  of  an  inch  in  length.  This  insect  is 
the  Callidium  hajulus  (Plate  II.  Fig.  12)  ;  the  second  name, 
meaning  a  porter,  was  given  to  it  by  Linna;us,  on  account 
of  the  whitish  patch  which  it  bears  on  its  back.  It  inhabits 
fir,  spruce,  and  hemlock  wood  and  lumber,  and  may  often 
be  seen  on  wooden  buildings  and  fences  in  July  and  August. 
We  are  informed  by  Kirby  and  Spence,  that  the  grubs 
sometimes  greatly  injure  the  wood-work  of  houses  in  Lon- 
don, piercing  the  rafters  of  the  roofs  in  every  direction,  and, 
when  aiTived  at  maturity,  even  penetrating  through  sheets 
of  lead  which  covered  the  place  of  their  exit.  One  j)iece  of 
lead,  only  eight  inches  long  and  four  broad,  contained  twelve 
oval  holes  made  by  these  insects,  and  fragments  of  the  lead 
were  found  in  their  stomachs.  As  this  insect  is  now  com- 
mon in  the  maritime  parts  of  the  United  States,  it  was 
probably  first  brought  to  this  country  by  vessels  from  Eu- 
rope. 

The  violet  Callidium,  Callidium  violaceum^* '^  (Plate  II. 
Fig.  11,)  is  of  a  Prussian  blue  or  violet  color  ;  the  thorax  is 
transversely  oval,  and  downy,  and  sometimes  has  a  greenish 
tinge;  and  the  wing-covers  are  rough  with  thick  irregular 
punctures.  Its  length  varies  fi-om  four  to  six  tenths  of  an 
inch.  It  may  be  found  in  great  abundance  on  piles  of  pine 
wood,  from  the  middle  of  Mav  to  the  first  of  June  ;  and  the 
larva3  and  i)iipa3  are  often  met  with  in  splitting  the  wood. 
They  live  mostly  just  under  the  bark,  where  their  broad  and 
winding  tracks  may  be  traced  by  the  hardened  sawdust  with 

*  (krambyx  violaceus  of  Lmn<pu». 

f  12  Oi,r  species  is  considered  diflerent  from  the  European  CalUdium  violaceum, 
under  the  name  C  antennaium^  Newman.  —  Lec] 
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which  they  are  crowded.  Just  before  they  are  about  to  be 
transformed,  they  bore  into  the  solid  wood  to  the  depth  of 
several  inches.  They  are  said  to  be  very  injurious  to  the 
sapling  pines  in  Maine.  Professor  Peck  supposed  this  species 
of  Callidium  to  have  been  introduced  into  Europe  in  timber 
exix)rted  from  this  coimtry,  as  it  is  found  in  most  parts  of 
that  continent  that  liave  been  much  connected  with  North 
America  by  navigation.  Thus  Europe  and  America  seem 
to  have  interchanged  the  porter  and  violet  Callidium,  which, 
by  means  of  sliippmg,  have  now  become  common  to  the  two 
continents.  « 

From  the  regularity  of  its  form,  and  the  noble  size  it 
attains,  the  sugar-maple  is  accounted  one  of  the  most  beaur ' 
tifiil  of  our  forest- trees,  and  is  esteemed  as  one  of  the  most 
valuable,  on  account  of  its  many  usefiil  pro})erties.  This 
fine  tree  suffers  much  from  the  attacks  of  borers,  wliicli  in 
some  cases  produce  its  entire  destruction.  We  are  indebted 
to  the  Rev.  L.  W.  Leonard,  of  Dublin,  N.  H.,  for  tlie  firet 
account  of  the  habits  and  transfonnations  of  these  borers. 
In  the  summer  of  1828,  his  attention  was  called  to  some 
young  maples,  in  Keene,  which  were  in  a  languishing  condi- 
tion. He  discovered  the  insect  in  its  beetle  state  under  the 
loosened  bark  of  one  of  the  trees,  and  traced  the  recent 
track  of  the  larva  tliree  inches  into  the  solid  wood.  In  the 
course  of  a  few  years,  tliese  trees,  upon  the  cultivation  of 
which  much  care  had  been  bestowed,  were  nearly  destroyed 
by  the  borers.  The  failure,  from  the  same  cause,  of  sev- 
eral other  attempts  to  raise  the  sugar-maple,  has  since 
come  to  my  knowledge.  The  insects  are  changed  to  beetles, 
and  come  out  of  the  trunks  of  the  trees  in  July.  In  the 
vicinity  of  Boston,  specimens  liave  been  repeatedly  taken, 
which  were  undoubtedly  broun;ht  here  in  maple  logs  from 
Maine.  The  beetle  was  first  descril>ed  in  1824,  in  the  Ap- 
pendix to  Keating's  "  Narrative  of  Long's  Expedition,"  by 
Mr.  Say,  who  called  it  Chjtus  Hpecioms  ;  that  is,  the  beauti- 
fiil  Clytus.     (Plate  II.  Fig.  15.)     It  was  afterwards  inserted. 
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and  accurately  represented  by  tlie  pencil  of  Lesueur,  in  Say's 
"  American  Entomologj^"  and,  more  recently,  a  description 
and  figure  of  it  have  appeared  in  Griffith's  translation  of 
Cuvier's  "  Animal  Kingdom,"  under  the  name  of  Clytus 
HayiL 

The  beautiful  Clytus,  like  the  other  beetles  of  the  genus 
to  which  it  belongs,  is  distinguished  from  a  Callidium  by  its 
more  convex  form,  its  more  nearly  globular  thorax,  which 
is  neither  flattened  nor  indented,  and  by  its  more  slender 
thighs.  The  head  is  yellow,  with  the  antennae  and  the  eyes 
reddish  IJack ;  the  thorax  is  black,*  with  two  transverse 
yellow  spots  on  each  side  ;  the  wing-covers,  for  about  two 
tliirds  of  their  length,  are  black,  the  remaining  third  is 
yellow,  and  they  are  ornamented  with  bands  and  spots 
arranged  in  the  following  manner:  a  yellow  spot  on  each 
shoulder,  a  broad  yellow  curved  band  or  arch,  of  which  the 
yellow  scutel  fonns  the  key-stone,  on  the  base  of  the  wing- 
covers,  behind  this  a  zigzag  yellow  band  forming  the  letter 
W,  across  the  middle  another  yellow  band  arching  back- 
wards, and  on  the  yellow  tip  a  curved  band  and  a  spot  of  a 
black  color ;  the  legs  arc  yellow ;  and  the  under  side  of  the 
body  is  reddish  yellow,  variegated  with  bro^vn.  It  is  the 
largest  known  species  of  Clytus,  being  from  nine  to  eleven 
tenths  of  an  inch  in  length,  and  three  or  four  tenths  in 
breadth.  It  lays  its  eggs  on  the  trunk  of  the  maple  in  July 
and  Aumist.  The  crrubs  burrow  into  the  bark  as  soon  as 
they  are  hatched,  and  are  thus  protected  during  the  winter. 
In  the  si)ring  they  penetrate  deeper,  and  form,  in  the  course 
of  the  summer,  long  and  winding  galleries  in  the  wood,  up 
and  down  the  trunk.  In  order  to  check  their  devastations, 
they  should  ])e  sought  for  in  the  spring,  when  they  will 
readily  be  detected  by  the  sawdust  that  they  cast  out  of  their 
burrows  ;  and,  by  a  judicious  use  of  a  knife  and  stiff  wire, 
they  may  be  cut  out  or  destroyed  before  they  have  gone 
deeply  into  the  wood. 

Many  kinds  of  Clytus  frequent  flowers,  for  the  sake  of  the 
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pollen,  which  they  devour.  During  the  month  of  Septem- 
ber, the  painted  Clytus,  Clytu9  picUis^*  (Plate  II.  Fig.  10,)  is 
often  seen  in  abundance,  feeding  by  day  upon  the  blossoms 
of  the  golden-rod.  If  the  trunks  of  our  common  locust-tree, 
Robinia  pseudacacin^  are  examined  at  this  time,  a  still  greater 
number  of  these  beetles  will  be  found  upon  them,  and  most 
often  paired.  The  habits  of  tliis  insect  seem  to  have  been 
known,  as  long  ago  as  the  year  1771,  to  Dr.  John  Reinhold 
Foster,  who  then  described  it  under  the  name  of  Leptura 
Hobinice^  the  latter  being  derived  from  the  tree  which  it 
inhabits.  Drury,  however,  had  previously  described  and 
figured  it,  imder  the  specific  name  here  adopted,  which, 
having  the  priority,  in  point  of  time,  over  all  the  others  that 
have  been  subsequently  imposed,  must  be  retained.  This 
Capricorn-beetle  has  the  form  of  the  beautiful  maple  Clytus. 
It  is  velvet-black,  and  ornamented  with  transvcTse  yellow 
bands,  of  which  tliere  are  three  on  the  head,  four  on  the 
thorax,  and  six  on  the  wing-covers,  the  tips  of  which  are  also 
edged  with  yellow.  The  first  and  second  bands  on  each 
wing-cover  are  nearly  straight;  the  third  band  forms  a  V, 
or,  united  with  the  opposite  one,  a  W,  as  in  the  speciosHS ; 
the  fourth  is  also  angled,  and  runs  upwards  on  the  inner 
margin  of  the  wing-cover  towards  the  scutel ;  the  fifth '  is 
broken  or  interrupted  by  a  longitudinal  elevated  line;  and 
the  sixth  is  arched,  and  consists  of  three  little  spots.  The 
antennae  are  dark  brown ;  and  the  legs  are  rust-red.  These 
insects  vary  from  six  tenths  to  three  quarters  of  an  inch  in 
length. 

In  the  month  of  September  these  beetles  gather  on  the 
locust-trec»s,  where  they  mav  be  seen  i^litterinir  in  the  sun- 
beams  with  tlieir  gorgeous  li^'cry  of  black  velvet  and  gold, 
coursing  up  and  doAvn  the  trunks  in  pursuit  of  their  mates, 
or  to  drive  away  their  rivals,  and  stoj)ping  every  now  iind 
then  to  salute  those  they  meet  with  a  rapid  bowing  of  the 
shoulders,  accompanied  by  a  creaking  sound,  indicative  of 

*  Ltptttra  picta^  Drury;  Clf/tugtlexua$ui,  Fabric  ins. 
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recognition  or  defiance.  Having  paired,  the  female,  attend- 
ed by  lier  partner,  creeps  over  the  bark,  searcliing  the 
crevices  with  her  antennae,  and  dropping  therein  her  snow- 
white  eggs,  in  clusters  of  seven  or  eight  together,  and  at 
intervals  of  five  or  six  minutes,  till  her  whole  stock  is  safely 
stored.  The  eggs  are  soon  hatched,  and  the  grubs  immedi-. 
ately  burrow  into  the  bark,  devouring  tlie  soft  inner  sub- 
stance that  suffices  for  their  nom'ishment  till  the  approach 
of  winter,  during  which  they  remain  at  rest  in  a  torpid  state. 
In  the  spring  they  bore  through  the  sap-wood,  more  or  less 
deeply  into  the  trunk,  tlie  general  course  of  tlieir  winding 
and  irregular  passages  being  in  an  upward  direction  from 
the  place  of  their  entrance.  For  a  time  they  cast  their  chips 
out  of  their  holes  as  fast  as  they  ai'e  made,  but  after  a  while 
the  passage  becomes  clogged  and  the  burrow  more  or  less 
filled  with  the  coarse  and  fibrous  fragments  of  wood,  to  get 
rid  of  which  the  grubs  are  oflen  obliged  to  open  new  holes 
through  the  bark.  The  seat  of  their  operations  is  known  by 
the  oozing  of  the  sap  and  the  dropping  of  the  sawdust  from 
the  holes.  The  bark  around  the  part  attacked  begins  to 
swell,  and  tn  a  few  years  the  trunks  and  limbs  will  become 
disfigured  and  weakened  by  large  porous  tumors,  caused  by 
the  efi'orts  of  the  trees  to  repair  the  injuries  they  have 
sufiered.  According  to  the  observations  of  General  H.  A. 
S.  Dearborn,  who  has  given  an  excellent  account*  of  this 
insect,  the  grubs  attain  their  full  size  by  the  20th  of  July, 
soon  become  j)up{e,  and  are  changed  to  beetles  and  leave  the 
trees  early  in  September.  Thus  the  existence  of  this  species 
is  limitL'd  to  one  year. 

Whitewashing,  and  covering  the  trunks  of  the  trees  with 
grafting  composition,  may  prevent  the  female  from  deposit- 
ing her  eggs  upon  them  ;  but  this  practice  cannot  be  carried 
to  any  great  extent  in  i)lantations  or  large  nurseries  of  the 
trees.  Perhaps  it  will  be  usefid  to  head  down  young  trees 
to  the  ground,  with  the  view  of  destroying  the  grubs  con- 

*  Massachusetts  Agricultural  Repository  and  Journal,  Vol.  VI.  p.  272. 
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tained  in  them,  as  well  as  to  promotu  a  more  vigorous 
growth.  Much  evii  might  be  prevented  by  employing  chil- 
dren to  collect  the  beetles  while  in  the  act  of  providing  for 
the  continuation  of  their  kind.  A  common  black  bottle,  con- 
taining a  little  water,  would  be  a  suitable  vessel  to  receive 
the  beetles  as  fast  as  tliey  were  gathered,  and  should  be 
emptied  into  tlie  fire  in  order  to  destroy  the  insects.  The 
gathering  should  be  begun  as  soon  as  tlie  beetles  first  appear, 
and  should  bo  continued  as  long  as  any  arc  found  on  tlie 
trees,  and  furthermore  should  be  made  a  general  business 
ibr  several  years  in  succession.  I  have  no  doubt,  should  this 
be  done,  tliat,  by  devoting  one  hour  every  day  to  this  object, 
we  may,  in  the  course  of  a  few  years,  rid  ourselves  of  ^s 
destructive  insect. 

The  largest  Capricorn-beetle,  of  the  Cerambyoian  fiimily, 
found  in  New  England,  is  the  Lama  (^Moiwhammtuii  litUlalor') 
of  Fabricius  (Fig.  50),  or  the  tickler,  so  named  probably  on 


account  of  the  habit  whicli  it  has,  in  common  witli  most  of 
the  Capricorn- bee  ties,  of  gently  touching  now  anil  then  the 
Murfiice  on  which  it  walks  witli  the  tips  of  its  !^:rij;  anten- 
n:e.     Three  or  four  of  these  beetles  may  sometimes  be  seen 
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together  in  June  and  July,  on  logs  or  on  the  trunks  of  tre^ 
in  the  woods,  the  males  paying  their  court  to  the  females, 
or  contending  with  their  rivals,  waving  their  antennae,  and 
showing  the  eagerness  of  the  contest  or  pursuit  by  their 
rapid  creaking  sounds. 

The  head  of  the  Lamias  is  vertical  or  perpendicular ;  the 
antennae  of  the  males  are  much  longer  than  the  body,  and 
taper  to  the  end ;  the  thorax  is  cyUndrical  before  and  behind, 
and  is  armed  on  the  middle  of  each  side  with  a  very  large 
pointed  wart  or  tubercle;  tlie  tips  of  the  wing-covers  are 
rounded ;  and  the  fore  legs  are  longer  than  the  rest,  with 
broad  hairy  soles  in  the  males. 

The  titillator  is  of  a  brownish  color,  variegated  or  mottled 
with  spots  of  gray,  and  the  wing-covers,  which  are  coarsely 
punctured,  have  also  several  small  tufted  black  spots  upon 
them  ;  the  middle  legs  are  armed  witli  a  small  tooth  on  the 
upper  edge ;  the  antennaB  of  the  male  are  twice  as  long  as 
the  body,  and  those  of  the  other  sex  equal  the  body  in 
length,  which  mciisures  from  one  inch  and  one  eighth  to 
one  inch  and  one  quarter.  What  kind  of  tree  the  grub  of 
this  insect  inhabits  is  unknown  to  me. 

Trees  of  the  i)oplar  tribe,  both  in  Europe  and  America, 
are  su])ject  to  the  attiicks  of  certain  kinds  of  borers,  differing 
essentially  from  all  the  foregoing  wlien  arrived  at  maturity. 
Tliey  belong  to  the  genus  Saperda,  In  the  beetle  state  the 
head  is  vertical,  the  antenna)  are  about  the  length  of  the 
body  in  both  sexes,  the  thorax  is  cylindrical,  smooth,  and 
unarmed  at  the  sides,  and  the  fore  legs  are  shorter  than  the 
others.  Our  largest  kind  is  the  Saperda  calcarata  of  Say 
(Plate  II.  Fig.  21),  or  the  spurred  Saperda,  so  named 
because  tlie  tips  of  the  wing-covers  end  with  a  little  sharp 
point  or  spur.  It  is  covered  all  over  with  a  short  and  close 
na]),  which  gives  it  a  fine  blne-^^ray  color,  it  is  finely  punc- 
tured with  brown,  there  are  four  ochre-vellow  lines  on  the 
head,  and  three  on  the  t^p  of  the  thorax,  the  scutel  is  also 
ochre-yellow,  and  there  are  several  irregular  lines  and  spots 
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of  the  same  color  on  the  wing-covers.  It  is  from  one  inch 
to  an  inch  and  a  quarter  in  length.  This  beetle  closely 
resembles  the  European  Saperda  carcharias^  which  inhabits 
the  poplar ;  and  the  grubs  of  our  native  species,  with  those 
of  tlie  broad-necked  Prionus,  have  almost  entirely  destroyed 
the  Lombardy  poplar  in  tliis  vicinity.  They  live  also  in  the 
trunks  of  our  American  poplars.  They  are  of  a  yellowish- 
white  color,  except  the  upper  part  of  the  first  segment,  which 
is  dark  buff.  When  ftdly  grown  they  measure  nearly  two 
inches  in  length.  The  body  is  very  thick,  rather  larger 
before  than  behind,  and  consists  of  twelve  segments  separated 
from  each  other  by  deep  transverse  ftirrows.  The  first 
segment  is  broad,  and  slopes  obliquely  downwards  to  the 
head ;  the  second  is  very  narrow  ;  on  the  upi)er  and  under 
sides  of  each  of  the  following  segments,  from  the  third 
to  the  tenth  inclusive,  there  is  a  tninsverse  oval  space, 
rendered  rough  like  a  rasp  by  minute  projections.  These 
rasps  serve  instead  of  legs,  which  are  entirely  wanting.  Tlie 
beetles  may  be  found  on  the  tmnks  and  branches  of  the 
various  kinds  of  poplars,  in  August  and  September ;  they 
fly  by  night,  and  sometimes  enter  tlie  open  windows  of 
houses  in  the  evening. 

The  borers  of  the  apple-tree  have  become  notorious,  through- 
out the  New  England  and  Middle  States,  for  their  extensive 
ravages.  They  are  the  larvie  of  a  beetle  called  Saperda 
hivittata  *  by  Mr.  Say,  the  two-striped,  or  the  brown  and 
white  striped  Saperda  (Plate  II.  Fig.  10)  ;  the  uj)per  side  of 
its  body  being  marked  with  two  longitudinal  white  stripes 
betwec»n  three  of  a  light-brown  color,  while  the  face,  the  an- 
tennae,  the  under  side  of  the  body,  and  the  legs  are  white. 
This  beetle  varies  in  length  from  a  little  more  than  one 
half  to  thrc»e  quartei-s  of  an  inch.  It  comes  forth  from  the 
tmnks  of  the  Irees,  in  its  perfected  state,  early  in  June, 
making  its  escape  in  the  night,  during  which  time  only  it 
uses  its  ample  wings  in  going  from  tree  to  tree  in  search 

*  Siip€nla  candidal  Fabric ias. 
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of  companions  and  food.     In  the  daytime  it  keeps  at  rest 
among  the  leaves  of  the  plants  which  it  devours. 

The  ti'ees  and  shrubs  principally  attacked  by  this  borer 
are  the  apple-tree,  the  quinre,  mouutain  ash,  hawthorn  and 
other  thorn  bushes,  the  June-berry  or  shad-bush,  and  other 
kinds  of  Amdaiiehwr  and  Aronia.  Our  native  thorns  and 
Aronias  are  its  natural  food ;  for  I  have  discovered  tlie  lai-vte 
in  the  stems  of  these  shrubs,  and'  have  repeatedly  found  tlie 
beetles  upon  them,  eating  the  leaves,  in  June  and  July.  It  is 
in  tliese  months  that  the  eggs  are  deposited,  being  Iwd  upon 
the  bark  near  the  root,  during  the  night.  The  iarvaa  hatched 
therefrom  are  fleshy  whitish  grubs,  nearly  cylindrical,  and 
tapering  a  little  from  the  first  ring  to  tlie  end  of  the  body. 
(Plate  II.  Fig.  17.)  The  head  is  small,  horny,  and  brown  j  ' 
the  first  ring  is  much  larger  than  the  others,  the  next  two  are  \ 
very  short,  and,  with  the  first,  are  covered  with  panctiire« 
and  very  minute  liairs ;  the  following  rings,  to  tlio  tenth  \ 
inclusive,  are  each  furnished,  on  the  upper  and  under  side, 
with  two  flesliy  warts  situated  close  together,  and  destitute  ■ 
of  tlie  little  rasp-like  teeth,  that  are  usually  tbund  on  the 
grubs  of  the  other  Capricorn-beetles ;  the  eleventh  and  t^velfth 
rings  are  very  short ;  no  appearance  of  legs  can  be  seen, 
even  with  a  magnifying  glass  of  high  power. 

The  grub,  with  its  strong  jaws,  cuts  a  cylindrical  passage 
through  tlie  bark,  and  pushes  its  castings  backwards  out  of 
the  hole  from  time  to  time,  while  it  bores  upwards  into  the  t 
wood.      The  larva  state  continues  Uvq  or  tiiree  years,  during    j 
whicli  tlic  borer  will  be  found  to  have  penetrated  eight  or  ttai    | 
inches  upwards  in  the  trunk  of  the  tree,  its  burrow  at  the  \ 
end  approacliing  to,  and   being  covered   only  by,  the  bark. 
Here   iu    transformation    takes    place.     The  pupa  docs   not   1 
differ  much  frum  other  pupre  of  beetles  ;  but  it  has  a  trans-  I 
verse  row  of  minute  prickk-s  on  each  of  the  rings  of  tJie  I 
hack,  and  several  at  the  tip  of  the  abdomen.     These  proV  [ 
ably  assist  the  insect  in  its  movements,  when  casting  off  its  1 
pupa-skin.     The  final  change  occurs  about  the  first  of  June, 
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soon  after  which,  the  beetle  gnaws  through  the  bark  that 
covers  the  end  of  its  burrow,  and  comes  out  of  its  place  of 
confinement  in  the  night. 

Notwithstanding  the  pains  that  have  been  taken  by  some 
persons  to  destroy  and  exterminate  tliese  pernicious  borers, 
they  continue  to  reappear  in  our  orchards  and  nurseries  every 
season.  The  reasons  of  this  are  to  be  found  in  the  habits  of 
the  insects,  and  in  individual  carelessness.  Many  orchards 
suffer  deplorably  from  the  want  of  proper  attention ;  the 
trees  are  permitted  to  remain,  year  after  year,  without  any 
pains  being  taken  to  destroy  the  numerous  and  various 
insects  that  infest  them ;  old  orchards,  especially,  are  neg- 
lected, and  not  only  the  rugged  trunks  of  the  trees,  but 
even  a  forest  of  unpruned  suckers  around  them,  are  left  to 
the  midisturbed  possession  and  perpetual  inheritance  of  the 
Saperda. 

On  the  means  that  have  been  used  to  destroy  tliis  borer,  a 
few  remarks  only  need  to  be  made  ;  for  it  is  evident  that  tliey 
can  be  fully  successful  only  when  generally  adopted.  Killing 
it  by  a  wire  thrust  into  the  holes  it  has  made,  is  one  of  the 
oldest,  safest,  and  most  successful  methods.  Cutting  out  the 
grub,  widi  a  knife  or  gouge,  is  the  Inost  common  practice ; 
but  it  is  feared  that  these  tools  have  sometimes  been  used 
without  sufficient  caution.  A  third  method,  which  has  more 
than  once  been  suggested,  consists  in  plugging  the  holes 
with  soft  wood.  If  a  little  camphor  be  previously  inserted, 
this  practice  promises  to  be  more  effectual ;  but  experiments 
are  wanting  to  confirm  its  ex{)ediency. 

The  coated  Saperda,  or  Sajjerda  vesiita  (Plate  II.  Fig.  19), 
described  by  Mr.  Say  in  the  Appendix  to  Keating's  Narrative 
of  Major  Long's  Expedition,  resembles  the  foregoing  species 
in  foiTn.  It  measures  from  six  to  eight  tenths  of  an  inch  in 
length  ;  it  is  entirely  covered  with  a  close  greenish-yellow 
down  or  nap,  and  has  two  or  three  small  black  dots  near  the 
middle  of  each  wing-cover.  Mr.  Say  discovered  it  near  the 
southern  extremity  of  Lake  Michigan,  and  states  that  it  is 
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also   aometimes   found   in    Pennsylvania;  but  he   does   notfl 
appear  to  Iiave  known  anyibing  of  its  history.     It  U  also   ' 
found    iji    Massachusetts,   but    has    bw.'n   raruly   seen   until 
within  a  few  yeara.     One  of  my  specimens  was  taken  in  ' 
Milton   about  twenty  years   ago,  and   aevei-al    othei-s  were   ' 
taken  in  Cambridge,  during  the  summtTa  of  1843  and  1844, 
upon  the  European  hndeiis,  from  the  trunks  and  branches 
of  whieb   tlioy  liad  just  come  fortti.     A  knowledge  of  the 
habits  of  this  insect  might  have  led  to  its  more   frequent 
discovery.     One  of  the  hndeua  above  named  was  a  noble 
and  venerable  tree,  with  a  trunk  measuring  eiglit  feet  and 
five  inches  in  circumference,   throe   feet  from   the  ground. 
A  strip   of  tlie   hark,  two  feet   wide   at  the   bottom,   and 
extending  to  the  top  of  tlie  trunk,  had  been  destroyed,  and 
the  exposed  sur&ce  of  the  wood  was  pierced  and  grooved 
with  countless   numbers    of  holes,   wherein   the   borers    had 
been   bred,  and  whence  swaims  of  tlie  beetles  must  have 
issued  ui  past  tunes.     Some  of  the  large  hmbs  and  a  portion    ' 
of  the  top  of  tho  tree  bad  fallen,  apparently  in  consequence 
of  the  ravages  of  these  insects  ;  and  it  is  a  matter  of  surprise 
that  this  fine  linden  should  have  witlistootl  and  outlived  the 
attacks  of  such  a  host  of  miners  and  sappers. 

The    lindens   of  Pliiladelpliia   have    suttertid    much    more    ' 
severely  from   tliese   borers.     Dr.    Paul    Swift,  in  a   letter 
written  in  May,  1844,  gave  to  me  the  followuig  interesting 
account  of  them.      "  The  trees  in  Washington   and    Inde- 
pendence Siiuares  were  first  observed  to  have  been  attacked 
about  seven  years  ago.     Witlun  two  years,  it  has  been  fi^und 
necessary  to  cut  down  forty-seven  European  lindens  ui  the 
former  square  alone,  where  there  now  remain  only  a  few    I 
American  lindens,  and  these  a  good  deal  eaten,"     "  Many 
of  the  beetles  were  found  upon  the  small  branches  and  leaves 
on  tlie  28lli  day  of  May,  and  it  is  aaid  that  lliey  come  out 
aa  early  as  tlie  first  of  the  month,  and  condnuo  to  make    ' 
their  way  through  tlie  bark  of  the  trunk  and  large  brandies 
during  tlie  whole  of  the  warm  season.     They  immediately  fly 
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into  the  top  of  the  tree,  and  there  feed  upon  the  epidermis  of 
the  tender  twigs,  and  the  petioles  of  the  leaves,  often  wholly 
denuding  the  latter,  and  causing  the  leaves  to  fall.  They 
deposit  their  ^gs,  two  or  three  in  a  place,  upon  the  trunk 
and  branches,  especially  about  the  forks,  making  slight  incis- 
ions or  punctures,  for  their  reception,  with  their  strong  jaws. 
As  many  as  ninety  eggs  have  been  taken  from  a  single  beetle. 
The  grubs,  hatched  from  these  eggs,  undermine  the  bark  to 
tlie  extent  of  six  or  eight  inches,  in  sinuous  channels,  or 
penetrate  the  solid  wood  an  equal  distance.  It  is  supposed 
that  three  years  are  required  to  mature  the  insect.  Various 
expedients  have  been  tried  to  arrest  tlieir  course,  but  without 
effect.  A  stream,  thrown  into  the  tops  of  the  trees  from  the 
hydrant,  is  often  used  witli  good  success  to  dislodge  other 
insects ;  but  the  borer-beetles,  when  thus  disturbed,  take 
wing  and  hover  over  the  trees  till  all  is  quiet,  and  then  alight 
and  go  to  work  again.  The  trunks  and  branches  of  some  of 
the  trees  have  been  washed  over  with  various  preparations 
without  benefit.  Boring  the  trunk  near  the  ground,  and 
putting  in  sidphur  and  other  drugs,  and  plugging,  have  been 
tried  with  as  little  effect." 

This  beetle  I  have  taken  in  Massachusetts  only  in  June, 
mostly  between  the  1st  and  17th,  and  none  after  the  20th 
day  of  the  month.  The  grub  closely  resembles  that  of  the 
apple-tree  borer.  Figures  of  the  insect,  in  all  its  stages, 
may  be  seen  in  the  tenth  volume  of  Hovey's  Magazine, 
page  330. 

There  is  another  destructive  Saperda^  whose  history  re- 
mains to  be  written.  It  is  the  Saperda  tridentata  (Plate  II. 
Fig.  13),  so  named  by  Olivier  on  account  of  the  tridentate 
or  three-toothed  red  border  of  its  winf^-covers.  This  beetle 
is  of  a  dark  brown  color,  with  a  tint  of  gray,  owing  to  a 
thin  coating  of  very  short  down.  It  is  ornamented  with  a 
curved  line  behind  the  eyes,  two  stripes  on  the  thorax,  and 
a  three-toothed  or  three-branched  stripe  on  the  outer  edge 
of  each  wing-cover,  of  a  rusty  red  color.     There  are  also 
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six  block  Jote  on  the  tlioiti:c,  two  above,  and  two  on  (lie 
sides ;  nnJ  each  of  the  angles  betw-peti  ilie  branches  and  the 
lateral  stripes  of  the  wing-covci-s  is  marked  with  a  blackish 
ajjot.  The  two  binder  bmnches  arc  oblique,  and  extend 
nearly  or  (juite  to  the  suture ;  the  anterior  branch  Is  short 
and  bookfcl.  Its  average  length  is  about  half  an  nich ;  tut 
it  varies  from  four  to  six  tenths  of  an  inch.  The  males  aro 
smaller  than  the  females,  but  have  longer  ant«nnie. 

Tliis  pretty  beetle  has  been  long  known  to  mo,  but  its  . 
habits  were  not  ascertained  till  the  year  1847.     On  the  19lh  I 
of  June,  in   thai   year,  Tbeophilus  Parsons,  Esq.  sent  me 
some  fragmenta  of  bark  and  insects  which  were  taken  by 
Ml-.  J.  Ricbai-dson  from  the  decaying  elms  on  Boston  Com- 
mon ;  and,  among  the  insects,  1  recognized  a  pair  of  these  I 
beetles   in   a  .living  state.     My   curiosity  was   immediately  [ 
excited  to  learn  something  more  concerning  these  beetles  and  | 
their  connection  with  the  trees,  but  was  not  satisfied  by  a  J 
partial  examination  made  in  the  course  of  the  summer.     It  J 
was  not  till  the  following  winter,  that  an  opportunity  was  | 
afforded   for  n  thorough  search,  with  tlie  penuission  of  the  j 
Mayor,  the  Hon.  Josiah  Quincy,  Juii.,  and  with  tlie  help  of 
the  Superintendent  of  tlie  Common. 

The  trees  ivere  found  to  have  suffered  terribly  from  tlie 
ravages  of  these  insects.     Several  of  them  had  already  been  J 
cut  down,  as  i)ast  recovery;  others  were  in  a  dying  state, 
and  nearly  all  of  them  were  more  or  less  affected  witli  disease  J 
or  premature  decay.    Their  bark  was  perforated,  to  tiie  lieight  j 
of  tliirty  feet  from  the  ground,  with  numerous  holes,  tlirough  j 
which  insects  had  escaped ;  and  large  pieces  bad  become  so  j 
loose,  by  ibe  undermining  of  the  grubs,  as  to  yield  to  slight  J 
eflbrts,  and  come  off  in  flakes.     The  inner  bark  was  filled  } 
with  the  burrows  of  tlie  gi-ubs,  great  numbers  of  which,  i 
various  singes   of  growt}i,  together  with  some   in   the  pupa  | 
state,  were  found  therein  |  and  even  the  surfiice  of  the  wood, 
in  many  cases,  was   furrowed  with  their  irregular   tracks,  J 
Very  rarely  did  they  seem  to  liave  penetrated  fiir  into  the,  J 
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wood  itself;  but  their  operations  were  mostly  confined  to  the 
inner  layers  of  the  bark,  which  thereby  became  loosened  from 
the  wood  beneath.  The  grubs  rarely  exceed  three  quarters 
of  an  inch  in  length.  They  have  no  feet,  and  they  resemble 
the  larv«  of  other  species  of  Saperda^  except  in  bemg  rather 
more  flattened.  They  appear  to  complete  their  transforma- 
tions in  the  third  year  of  their  existence. 

The  beetles  probably  leave  tlieir  holes  in  the  bark  during 
the  month  of  June  and  in  the  beginning  of  July ;  for,  in  the 
course  of  thirty  years,  I  have  repeatedly  taken  them  at 
various  dates,  from  the  6th  of  June  to  the  10th  of  July. 
It  is  evident,  from  the  nature  and  extent  of  theu*  dei)reda- 
tions,  that  these  insects  have  alarmingly  hastened  the  decay 
of  the  elm-trees  on  Boston  Mall,  and  Common,  and  that  they 
now  threaten  their  entire  destruction.  Other  causes,  how- 
ever, have  probably  contributed  to  the  same  end.  It  will  be 
remembered  that  these  trees  have  greatly  suftered,  in  past 
times,  from  the  ravages  of  canker-worms.  Moreover,  the 
impenetrable  state  of  the  surface-soil,  the  exhausted  condition 
of  the  subsoil,  and  the  deprivation  of  all  benefit  from  the 
decomposition  of  accumulated  leaves,  which,  in  a  state  of 
nature,  the  trees  would  have  enjoyed,  but  which  a  regard  for 
neatness  has  industriously  removed,  have  doubtless  had  no 
small  influence  in  diminishing  the  vigor  of  the  trees,  and 
thus  made  them  fall  imresistingly  a  prey  to  insect-devourers. 
The  plan  of  this  work  precludes  a  more  frill  consideration 
of  these  and  other  topics  connected  with  the  growth  and 
decay  of  these  trees ;  and  I  can  only  add,  that  it  may  be 
prudent  to  cut  down  and  bum  all  that  are  much  infested 
by  the  borers. 

The  tall  blackberry,  Ruhus  vUlosus^  is  sometimes  cultivated 
among  us  for  the  siikc  of  its  fruit,  which  richly  repays  the 
care  thus  bestowed  upon  it.  It  does  not  seem  to  be  known 
that  this  plant  and  its  near  relation,  the  nuspberry,  suffer 
from  borers  that  live  in  the  pith  of  the  stems.  These  borers 
differ  somewhat  from  tlie  preceding,  being  cylindrical  in  the 
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middle,  and  thickened  a  little  at  each  end.  The  head  is 
proportionally  larger  than  in  the  other  borers ;  the  first  three 
rings  of  the  body  are  short,  the  second  being  the  widest,  and 
each  of  them  is  provided  beneath  with  a  pair  of  minute 
sharp-pointed  warts  or  imperfect  legs;  the  remaining  rings 
are  smooth,  and  without  tubercles  or  rasps;  the  last  three 
are  rather  thicker  than  those  which  immediately  precede 
tliem,  and  the  twelfth  ring  is  very  obtusely  rounded  at  the 
end.  The  beetles  ft*om  these  borers  are  very  slender,  and 
of  a  cylindrical  form,  and  their  antennas  are  of  moderate 
length  and  do  not  taper  much  towards  the  end. 

The  species  which  attacks  the  blackberry  appears  to  be  the 

Saperda  (  Ohered)  tripunctata  of  Fabricius  (Fig. 

51).     It  is  of.  a  deep  black  color,  except  the 

¥fore  part  of  the  breast  and  the  top  of  the  tho- 
rax, which  are  rusty  yellow,  and  there  are  two 
black  elevated  dots  on  the  middle  of  the  thorax, 
and  a  third  dot  on  the  hinder  edge  close  to  the 
scutel ;  the  wing-covers  are  coarsely  punctured, 
in  rows  on  the  top,  and  irrc^larly  on  the  sides  and  tips, 
each  of  wliich  is  slightly  notched  and  ends  with  two  little 
points.  The  two  black  dots  on  the  middle  of  the  thorax  are 
sometimes  wanting.  This  beetle  varies  ft*om  three  tenths 
to  half  an  inch  in  length.  It  finishes  its  transformations 
towards  the  end  of  July,  and  lays  its  eggs  early  in  August, 
one  by  one,  on  the  stems  of  the  bLackberry  and  raspberry, 
near  a  leaf  or  small  twig.  The  grubs  burrow  directly  into 
the  {)ith,  which  they  consume  as  they  proceed,  so  that  the 
stem,  for  the  distance  of  several  inches,  is  completely 
deprived  of  its  pith,  and  consequently  withers  and  dies 
before  the  end  of  the  summer.  In  Europe  one  of  these 
slender  Saperdas  attacks  the  hazel-bush,  and  another  the 
twigs  of  the  pear-tree,  in  the  same  way. 

The  Lepturians,  or  LepturaDje,  constitute  the  third  fam- 
ily of  the  Capricorn-beetles.  In  most  of  them  the  body  is 
narrowed  behind,  which  is  the  origin  of  the  name  applied 
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to  them,  signifying  really  narrow  tail.  They  differ  from  the 
other  Capricorn-beetles  in  the  form  of  their  eyes,  which  are 
not  deeply  notched,  but  are  either  oval  or  rounded  and  prom- 
inent, and  the  antennas  are  more  distant  from  them,  and  are 
implanted  near  the  middle  of  the  forehead.  Moreover,  the 
head  is  not  deeply  sunk  in  tlie  fore  part  of  the  thorax,  but  is 
connected  with  it  by  a  narrowed  neck.  The  thorax  varies 
somewhat  in  sliape,  but  is  generally  narrowed  before  and 
widened  behind.  The  Lepturians  are  often  gayly  colored, 
and  fly  about  by  day,  visiting  flowers  for  the  sake  of  the 
pollen  and  tender  leaves,  which  they  eat.  Their  grubs  live 
in  the  trunks  and  stumps  of  trees,  are  rather  broad  and 
somewhat  flattened,  and  are  mostly  furnished  with  six  ex- 
tremely short  legs. 

The  largest  and  finest  of  these  beetles  in  New  England  is 
the  Desmocerus  palliatus*  (Plate  II.  Fig.  IH,)  which  appears 
on  the  flowers  and  leaves  of  the  common  elder  towards  the 
end  of  June  and  until  the  middle  of  July.  It  is  of  a  deep 
violet  or  Pnissian-blue  color,  sometimes  glossed  with  green, 
and  nearly  one  half  of  the  fore  part  of  tlie  wing-covei*s  is 
orange-yellow,  suggesting  the  idea  of  a  short  cloak  of  this 
color  thro^vn  over  the  shoulders,  which  the  name  paUiatus^ 
that  is,  cloaked,  was  designed  to  express.  The  head  is  nar- 
row. The  thorax  has  nearly  the  fonn  of  a  cone  cut  ott*  at 
the  top,  being  narrow  before  and  wide  behind ;  it  is  somewhat 
uneven,  and  has  a  little  sharp  projecting  point  on  each  side 
of  the  base.  The  antenna)  have  the  third  and  the  tlireo  fol- 
lowing joints  abruptly  thickened  at  the  extremity,  giving 
them  the  knotty  appearance  indicated  by  the  generical  nauie 
Deamocerus^  which  signifies  knotty  horn.  The  larvae  live  in 
the  lower  part  of  the  stems  of  the  elder,  and  devour  the  pith ; 
they  have  hitherto  escaped  my  researches,  but  I  have  found 
tlie  beetles  in  the  burrows  made  by  them. 

The  bark  of  the  pitch-pine  is  often  extensively  loosened  by 
the  grubs  of  Lepturians  at  work  beneath  it,  in  consequence 

•  CerambyxpaUiatmoi  ¥oT^iQT\  5<€nocon«  <yifi«tf,  Fabricius. 
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of  wbicli  it  falls  ofT  in  large  flukes,  and  the  tree  perishes 
These  gmbs  live  between  the  bark  and  the  wood,  often  ii 
great  numbers  togetlier,  and,  when  tliey  are  about  to  become  I 
pupie,  each  one  surrounds  itself  with  an  oval  ring  of  woody  1 
fibres,  within  which  it  undergoes   its   transformations.     Tbs  I 
beetle  is  matured  before  winter,  but  does  not  leave  tlio  tree 
until   spring.     It    is   the    ribbed    Rbagium,  or 
Ukaffium  Kneatinn,*  (Fig.  i>2,)  bo  niuneil  be- 
I      ""^J^/^      cause  it  has  three  elevate<l  longitiiiHnu]  lines  or  i 
I      JB£»        ribs  on  each  wing-cover  ;  and  il  measures  fhiia  I 
r^^^»\^    '<>ui'  ^ii<l  "■  ^"^'f  ^°  seven  tenths  of  iin  inch  in  I 
V  Vff  L.     length.    The  head  and  thorax  are  gray,  3U'i[iod 
with  black,  and  thickly  punctui-ed ;  the  anleii- 
nx  are  about  as  long  as  the  two  tbrenamed  parts  of  the  body   i 
together ;  the  thorax  is  narrow,  cylindrical  before  and  beliind,  1 
and  swelled  out  in  the  middle  by  a  large  ]iointed  wart  ori 
tubercle   on   each   side;  the   wing-covers   aj-e   wide   at   thoj 
shoulders,  gradually  taper  behind,  and  are  slightly  convex  1 
above ;  they  are  coarsely  punctured  between  the  smooth  el». 
vated  lines,  and  are  variegated  with  reddish  ash-cnlur  andj 
black,  the  latter  forming  two  irregular  transverse  bands ;  ttioa 
under  aide  of  tlie  body,  and  the  legs,  arc  variegated  with  dull  .j 
red,  gray,  and  black.     The  gray  portions  on  tiiis  beetle  are  ' 
occasioned  by  very  short  hairs,  forming  a  close  kind  of  nap, 
which  is  easily  rubbed  off. 

The  Buprestians  and  the  Capricorn-beetles  seem  evidently  _ 
allied  in  their  habits,  both  being  borers  during  the  greater  | 
part  of  their  lives,  and  living  in  the  trunks  and  limbs  of  On 
to  which  they  are  more  or  less  injurious  in  proportion  to  theirl 
numbers.  Some  of  the  beetles  in  these  two  groups  resemble  i 
each  otlior  closely  in  their  foi-ms  and  habits.  The  resi 
blance  between  tlie  slender  cylindrical  Saperdas  and  soma  I 
of  the  cylindrical  Buprestians  liehinging  to  llie  genus  AffrUua,  { 
is  indeed  very  remarkable,  and  cannot  fail  lo  strike  a  common  I 
observer.     Tlieir   lan,'aB  also   are  not  only  very  similar  ia\ 

*  aotsTtrTM  SntalM  of  OllTlir. 
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their  forms,  but  they  have  the  same  habits ;  living  in  the 
centre  of  stems,  and  devouring  the  pith. 

The  insects  that  have  passed  imder  consideration  in  the 
foregoing  part  of  this  treatise  spend  by  far  the  greater  por- 
tion of  their  lives,  namely,  that  wherein  they  are  larvae  only, 
in  obscurity,  buried  in  the  ground,  or  concealed  within  the 
roots,  the  stems,  or  the  seeds  of  plants,  where  they  perform 
their  appointed  tasks  unnoticed  and  unknown.  Thus  the 
work  of  destruction  goes  secretly  and  silently  on,  till  it  be- 
comes manifest  by  its  melancholy  consequences ;  and  too  late 
we  discover  the  hidden  foes  that  have  disappointed  the  hopes 
of  the  husbandman,  and  ruined  those  spontaneous  produc- 
tions of  the  soil  that  constitute  so  important  a  source  of  our 
comfort  and  prosperity. 

There  still  remain  several  groups  of  beetles  to  be  described, 
consisting  almost  entirely  of  insects  that  spend  the  whole,  or 
the  principal  part,  of  their  lives  upon  the  leaves  of  plants, 
and  which,  as  they  derive  their  nourishment,  both  in  the 
larva  and  adult  states,  from  leaves  alone,  may  be  called  leaf- 
beetles,  or,  as  they  have  recently  been  named,  phyllophagous, 
that  is,  leaf-eating  insects.  When,  as  in  certain  seasons,  they 
appear  in  considerable  numbers,  they  do  not  a  little  injury 
to  vegetation,  and,  being  generally  exposed  to  view  on  the 
leaves  that  tliey  devour,  they  soon  attract  attention.  But 
the  power  possessed  by  most  plants  of  renewing  their  foli- 
age, enables  them  soon  to  recover  from  the  attacks  of  these 
devourers ;  and  the  injury  sustained,  unless  often  repeated, 
is  rarely  attended  by  the  ruinous  consequences  that  follow 
the  hidden  and  unsuspected  ravages  of  those  insects  that  sap 
vegetation  in  its  most  vital  parts.  Moreover,  the  leaf-eaters 
are  more  within  our  reach,  and  it  is  not  so  difficult  to  dostrov 
them,  and  protect  plants  from  their  depredations.  The  leaf- 
beetles  are  generally  distin^iished  by  the  want  of  a  snout,  by 
tlieir  short  legs  and  broad  cushioned  feet,  and  their  antennae 
of  moderate  length,  often  thickened  a  little  towards  the  end, 
or  not  distinctly  tapering.     Some  of  them  have  an  oblong 
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body  and  a  narrow  or  cylindrical  thorax,  and  resemble  very 
much  some  of  the  Lepturians,  with  which  Linnaeus  included 
them.  Others,  and  indeed  the  greater  number,  have  the 
body  oval,  broad,  and  often  very  convex. 

The  oblong  leaf-beetles,  called  Criocerians  (Crioceridid^), 
have  some  resemblance  to  tlie  Capricorn-beetles.  They  are 
distinguished  by  the  following  characters.  The  eyes  are 
prominent  and  nearly  round ;  the  antennae  are  of  moderate 
length,  composed  of  short,  nearly  cylindrical  or  beaded  joints, 
and  are  implanted  before  the  eyes  ;  the  thorax  is  narrow  and 
almost  cylmdrical  or  square ;  the  wing-covers,  taken  together, 
form  an  oblong  square,  romided  behind,  and  much  wider 
than  the  thorax ;  and  the  tliighs  of  the  hind  legs  are  often 
thickened  in  the  middle. 

The  three-lined  leaf-beetle,  Crioceris  trilineata  of  Olivier,'* 
(Fig.  53,)  will  serve  to  exemplify  the  habits  of 
*'  the  greater  part  of  the  insects   of  this  family. 

This  beetle  is  about  one  quarter  of  an  inch  long, 
of  a  rusty  buff  or  nankin-yellow  color,  with  two 
black  (lots  on  the  thorax,  and  three  black  stripes 
on  the  back,  namely,  one  on  the  outer  side  of  each 
wing-cover,  and  one  in  the  middle  on  the  inner 
edges  of  the  same ;  the  antonme  (except  the  first  joint),  the 
outside  of  the  shins,  and  the  feet  are  dusky.  The  thorax  is 
al)ni})tly  naiTOwed  or  pinched  in  on  the  middle  of  each  side. 
When  held  between  the  fingers,  these  insects  make  a  creak- 
ing sound  like  the  Capricorn-beetles.  They  appear  early  in 
June  on  the  leaves  of  the  potato-vines,  having  at  that  time 
recently  c()ine  out  of  the  ground,  where  they  pass  the  winter 
in  the  pupa  state.  Within  a  few  years,  these  insects  have 
excited  some  attention,  on  account  of  their  prevalence  in 
some  parts  of  the  country,  and  from  a  mistiken  notion  that 
they  were  the  cause  of  the  potato-roL     They  eat  the  leaves 

[18  Tlift  p(?nus  Crtoctris  as  now  restricted  contains  only  sj)ecie9  indigenous  to  the 
other  continent,  nlthoiiph  one  of  tlicin,  C.  attp'irnffi,  has  been  recently  introduced 
frrim  Kurope,  and  is  found  abundantly  near  Brooklyn,  Now  York.  The  species 
above  mentioned  belongs  to  Ltma.  —  Lkc.J 
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of  the  potato,  gna>ving  large  and  iiTegular  holes  through 
them ;  and,  in  the  course  of  a  few  days,  begin  to  lay  tlieir 
oblong  oval  golden-yellow  eggs,  wliich  are  glued  to  the 
leaves,  in  parcels  of  six  or  eight  together.  The  grubs, 
which  are  hatched  in  about  a  fortnight  afterwards,  are  of  a 
dirty  yellowish  or  ashen-white  color,  with  a  darker-c*olored 
head,  and  two  dark  spots  on  tlie  top  of  the  first  wing.  They 
are  rather  short,  approaching  to  a  cylindrical  form,  but 
thickest  in  the  middle,  and  have  six  legs,  arranged  in  pairs 
beneath  the  first  three  rings.  After  making  a  hearty  meal 
upon  the  leaves  of  the  j)otato,  they  cover  themselves  with 
their  own  filth.  The  vent  is  situated  on  the  upper  side  of 
the  last  ring,  so  that  their  dung  falls  upon  their  backs,  and, 
by  motions  of  the  body,  is  pushed  forwards,  as  fast  as  it  ac- 
cumulates, towards  the  head,  mitil  the  wliole  of  the  back  is 
entirely  coated  with  it  This  covering  shelters  their  soft  and 
tender  bodies  fi*om  the  heat  of  the  sun,  and  probably  serves 
to  secure  them  from  the  attacks  of  their  enemies.  When 
it  becomes  too  heavy  or  too  dry,  it  is  thrown  off,  but  re- 
placed again  by  a  fresh  coat  in  the  course  of  a  few  hours. 
In  eating,  the  grubs  move  backwards,  never  devouring  the 
portion  of  the  leaf  immediately  before  the  head,  but  that 
which  lies  under  it.  Their  numbers  arc  sometimes  very 
great,  and  the  leaves  are  then  covered  and  nearly  consumed 
by  these  filthy  insects.  When  about  fifteen  days  old,  they 
throw  off  their  loads,  creep  down  the  plant,  and  bury  them- 
selves in  the  ground.  Here  each  one  forms  for  it^self  a  little 
cell  of  earth,  cemented  and  varnished  within  by  a  gummy 
fluid  discliarged  from  its  mouth,  and  when  this  is  done,  it 
changes  to  a  pupa.  In  about  a  fortnight  more  the  insect 
throws  off  its  pupa  skin,  breaks  open  its  earthen  cell,  and 
crawls  out  of  the  ground.  The  beetles  come  out  towards 
the  end  of  Julv  or  earlv  in  Aujxiist,  and  lav  their  errors  for 
a  second  brcKxl  of  gnibs.  The  latter  come  to  their  crrowth 
and  go  into  the  ground  in  the  autumn,  and  remain  there 
in  the  pupa  fonn  during  the  winter. 
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The  only  method  that  occurs  to  me,  by  means  of  which 
we  may  get  rid  of  them,  when  they  are  so  numerous  as  to 
be  seriously  injurious  to  plants,  is  to  brush  them  from  the 
leaves  into  shallow  vessels  containing  a  little  salt  and  water 
or  vinegar. 

The  habits  of  the  Ilispas,  little  leaf-beetles,  forming  the 
family  IIisPADJi:,  were  first  made  known  by  me  in  tlie  year 
1835,  in  tlie  ^'  Boston  Journal  of  Natural  History,"  *  where 
a  detailed  account  of  them,  with  descriptions  of  three  native 
species,  and  figures  of  the  larvae  and  pupa?,  may  be  found. 
The  upper  side  of  the  beetles  is  generally  Vough,  as  tlie 
generical  name  impUes.  The  larvae  burrow  mider  the  skin 
of  the  leaves  of  plants,  and  eat  the  pulpy  substance  ^vitliin, 
so  that  the  skin,  over  and  under  the  place  of  tlieir  opera- 
tions, turns  brown  and  dries,  and  has  somewhat  of  a  bUstered 
appearance,  and  within  these  blistered  spots  the  larvae  or 
grubs,  tlie  pupjc,  or  the  beetles  may  often  be  found.  The 
eggs  of  these  insects  are  little  rough  blackish  grains,  and 
are  glued  to  the  surface  of  the  leaves,  sometimes  singly,  and 
sometimes  in  clusters  of  four  or  five  together.  The  grubs 
of  our  common  species  are  about  one  fifth  of  an  inch  in 
length,  when  fully  grown.  The  body  is  oblong,  flattened, 
rather  broader  before  than  behind,  soft,  and  of  a  whitish 
color,  except  the  head  and  the  toj)  of  the  first  ring,  which 
are  brown,  or  blackish,  and  of  a  horny  consistence.  It  has 
a  pair  of  legs  to  each  of  the  first  three  rings ;  tlie  other 
rings  are  provided  with  small  fleshy  warts  at  the  sides,  and 
transveise  rows  of  little  rasj)-like  points  above  and  beneath. 
The  pui)a  state  lasts  only  about  one  week,  soon  after  which 
the  beetles  come  out  of  their  burrows. 

The  leaves  of  tlie  apple-tree  are  inhabited  by  some  of  these 
little  mining  insects,  which  in  the  beetle  state  are  probably 
the  Iltitjni  rosea  f  of  Weber,  or  the  rosy  Ilispa  (Fig.  54). 
They  are  of  a  deep  or  tawny  reddish-yellow  color  above, 
marked  with  little  deep  red  lines  and  spots.     The  head  is 

•  Vol.  I.  p.  141.  t  Ilispn  quadrata,  Fabric  ius;  //.  marginata^  Say. 
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small ;  the  antennae  are  short,  thickened  towards  the  end, 
and  of  a  black  color;  tlie  thorax  is  narrow  Fig.M. 
before  and  wide  behind,  rough  above,  striped 
with  deep  red  on  each  side ;  the  wing-covers 
taken  together  form  an  oblong  square  ;  there 
are  three  smooth  longitudinal  lines  or  ribs  on 
each  of  them,  spotted  with  blood-red,  and  the 
spaces  between  these  lines  are  deeply  punc- 
tured in  double  rows ;  the  under  side  of  tlie  body  is  black, 
and  the  legs  are  short  and  reddish.  They  measure  about 
one  fifth  of  an  inch  in  length.  These  beetles  may  be  found 
on  the  leaves  of  the  apple-tree,  and  very  abundantly  on 
those  of  tlie  shad-bush  (^Amelanchier  ovalis)^  and  choke-berry 
(^PyruB  arbutifolid)^  during  the  latter  part  of  May  and  the 
beginning  of  June. 

In  the  middle  of  June,  another  kind  of  H'lfqm  may  be 
found  pairing  and  laying  eggs  on  tlie  leaves  of  the  locust- 
tree.  The  grubs  appear  during  the  month  of  July,  and  are 
transformed  to  beetles  in  August.  They  measure  nearly 
one  quarter  of  an  inch  in  length,  are  of  a  tawny  yellow 
color,  with  a  black  longitudinal  line  on  the  middle  of  the 
back,  partly  on  one  and  partly  on  the  other  wing-cover,  the 
inner  edges  of  which  meet  together  and  form  what  is  called 
the  future ;  whence  this  species  was  named  Hispa  suturalis 
by  Fabricius  ;  the  head,  antenna?,  body  beneath,  and  legs  are 
black  ;  and  the  wing-covers  are  not  so  square  behind  as  in 
the  rosy  Hispa. 

The   tortoise-beetles,   as    tliey  are   familiarly   called   from 

their  shape,  are  leaf-eating  insects,  belonging  to  the  family 

Cassidad^e.     This  name,  derived  from  a  word  simiifv'inix  a 

helmet,   is    applied    to    them    because    the    fore    part    of  the 

semicircular  thorax  generally  projects  over  the  head  like  the 

jfront  of  a  helmet.     In  these  beetles  the  body  is  broad  oval 

or  rounded,  flat  beneath,  and   slightly  convex  above.     The 

antenna?  are  short,  slightly  thickened  at  the  end,  and  inserted 

close  together  on  the  crown  of  the  head.     The  latter  is  small, 

16 
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The  only  method  tliat  occurs  to  roe,  by  means  of  whicli 
we  may  get  rid  of  tliem,  when  tliey  are  so  numerous  aa  to 
be  seriously  injurious  to  plants,  is  to  brusb  them  from  the 
leaves  into  shallow  vessels  coubuiung  a  little  salt  and  water 
or  vinegar. 

The  habits  of  die  Hlspas,  iittle  leaf-beetles,  forming  die 
femily  HisPADJ^  were  first  made  tcuown  by  me  in  tlie  year 
1835,  in  tlic  "Boston  .lournal  of  Natural  History,"*  where 
a  detailed  account  of  them,  with  descriptions  of  three  native 
species,  and  figures  of  the  larvse  and  pupie,  may  be  found. 
The  upper  aide  of  the  beetles  is  generally  ^ough,  as  the 
generical  name  implies.  The  larvas  burrow  uniler  the  skin 
of  the  leaves  of  plants,  and  eat  the  pulpy  substance  within, 
60  that  the  skin,  over  and  under  the  place  of  their  opera- 
tions, turns  brown  and  dries,  nnd  has  somewhat  of  a  (blistered 
appearance,  and  within  these  blistered  spots  the  Iiu^ib  or 
grubs,  tlie  pupie,  or  tlie  beetles  may  often  be  found.  The 
eggs  of  these  ins<x-ts  are  little  rough  blacki^ih  grains,  and 
are  glued  to  tlie  sni'fiicc  of  the  leaves,  someliines  singly,  and 
Rometinies  iu  clusters  of  four  or  five  together.  The  grubs 
of  our  common  species  are  about  one  fiftii  of  an  inch  in 
length,  when  fully  grown.  The  body  is  oblong,  flattened, 
rather  bi-oader  before  than  behind,  sot^,  and  of  a  whitish 
color,  except  the  bead  and  tlie  top  of  the  first  ring,  which 
are  brown,  or  blackish,  and  of  a  horny  consistence.  It  has 
a  pair  of  legs  to  each  of  tlte  first  three  rings ;  tiie  other 
rings  are  jirovided  witli  small  fleshy  warts  at  the  sides,  and 
tnnisversc  rows  of  little  i-asp-like  points  alwve  and  beneath. 
Tho  pupa  state  lasts  only  about  one  week,  soon  after  wliich 
the  beetles  come  out  of  their  burrows. 

Tho  leaves  of  the  apple-tree  are  inhabited  by  some  of  these 
little  mining  iiisecW,  which  in  the  beetle  state  arc  probably 
the  Hlnjia  roaeai  of  Weber,  or  the  rosy  llispa  (Fig.  54). 
Tbey  are  of  a  dei-p  or  tawny  reddisli-yellow  color  above, 
marked  with  little  deep  red  lines  and  spots.     The  I 
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small ;  the  antenna  are  short,  thickened  towards  tlie  eud, 
aiid  of  a  blac-k  color ;  tlie  tliomx  is  naiTfJw 
before  Olid  wide  beliind,  rough  above,  striped 
with  deep  red  on  each  side ;  the  wing-covers 
taken  logeiher  form  an  oblong  square ;  there 
are  three  smootli  loiij^tudinal  lines  or  ribs  on 
each  of  tbeni,  spotted  widi  blood-red,  and  thu 
spaces  between  tliese  lines  aiv  deeply  punc- 
tured in  double  rows ;  the  under  sidt;  of  tlic  body  is  black, 
and  the  legs  are  short  and  reddish.  Tlicy  measuro  about 
one  fiftJi  of  an  inch  in  length.  These  beetles  may  bo  found 
on  tbe  leaves  of  the  apple-tree,  and  very  abundantly  on 
those  of  the  shad-bush  (^Amelanchitr  ovaUn'),  and  choke-berry 
{Pj/rua  arbmifvlia),  during  tlie  latter  part  of  May  and  the 
beginning  of  June. 

In  tiie  middle  of  June,  another  kind  of  Hiepa  may  Ite 
found  pairing  and  laying  eggs  on  the  leaves  of  the  locust- 
tree.  The  grubs  appear  during  the  month  of  July,  and  ai'c 
transformed  to  beetles  in  August.  They  measure  nenrly 
one  quarter  of  an  inch  in  length,  are  of  a  ta»-tiy  yellow 
color,  with  a  black  longitudinal  Ime  on  the  middle  of  tlie 
bock,  partly  on  one  and  partly  on  tlie  other  wing-cover,  the 
inner  edges  of  which  meet  together  and  form  what  is  called 
the  suture;  whence  this  species  was  named  Jliejia  suturalis 
by  Fnbricius  ;  tlie  head,  antenna,  body  beneath,  and  legs  are 
black ;  and  tlie  wing-covers  are  not  so  square  behind  as  in 
tho  rosy  Ilispa. 

The  tortoise-beetles,  as  they  are  familiarly  called  from 
their  shape,  arc  leaf-eating  insects,  Wlonging  to  the  family 
CABfllDAn^.  This  name,  derived  from  a  word  signifying  a 
helmet,  is  applied  to  them  because  the  fore  port  of  the 
semicircular  thorax  generally  projects  over  the  head  like  the 
front  of  a  helmet.  In  these  beetles  the  body  is  broad  oval 
or  rounded,  flat  beneath,  and  slightly  convex  above.  The 
antennie  are  short,  slightly  thickened  at  Uie  end.  and  inserted 
dose  together  ou  tho  crown  of  tlie  head.     The  latter  is  small, 
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and  concealed  under,  or  deeply  sunk  into,  Uie  thorax.  The  I 
legs  are  very  short,  and  liardly  seen  from  above.  Theso  1 
insects  are  often  gayly  colored  or  spotted,  which  increasca  ] 
their  resemblance  to  a  tortoise ;  they  creep  slowly,  and  fly  J 
by  day.  Tlieir  larv^  and  pupje  resemble  those  of  tho  1 
following  species  in  most  respects. 

Canin'iia  aiirichalcea  (Plate  I.  Fig.  5),  so  named  by  Fabri- 
cius  on  account  of  tlie  brilliant  brassy  or  goldfn  lustre  it  1 
assumes,  is  found  during  must  of  tho  summer  months  on  i 
the  leaves  of  the  bitter-sweet  (^Solanam  dulcamara),  and  in  J 
great  abundance  on  various  kinds  of  Convolvulus,  such  as  our  I 
lurge-flowered  Coneolvulua  senium,  tlie  morning-glory,  and  I 
the  sweet-potato  vuie.  The  leaves  of  those  plants  are  eaten  J 
both  by  ilio  beetles  and  their  young.  The  fonner  begin  to  I 
appear  during  tho  months  of  May  and  June,  having  probably  / 
survived  the  winter  in  some  place  of  shelter  and  concealment,  ] 
and  their  larvie  in  a  week  or  two  afterwards.  The  larvaa  1 
are  broad  oval,  flattened,  dark-colored  gnibs  J 
C^'g-  ^^)'  ^itii  a.  kind  of  fringe,  com|>osed  of  I 

*     stiff'  prickles,   around   the   tliin   edges   of  tlie  i 
body,  and  a  long  forked  tail.     This  fork  serves  | 
to   hold   tlie  exereniL'nt  when  voidc-d  ;  and   i 
mass  of  it  half  as  large  as  the  body  of  die  | 
ijisect   is   often   thus   accumulated.     The   tail, 
witli  the  loaded  fork,  is  turned  over  the  back, 
and  iJnia  protects  the  insect  fi-om  tlie  sun,  and  probably  also  J 
from  its  enemies,     Tlio  first  broods  of  larvre  arrive  at  their  J 
growth  and  change  to  pupae  early  in  July,  fixing  tliemselros  j 
firmly  by  the  hinder  part  of  their  bodies  to  the  leaves,  when  j 
this   change   is   about   to   take   jilace.      The   ]ju|»a   remains  j 
fastened  to  tlie   c'a-st-skin   of  the  lar^'a.     It  is  broad  oval,  I 
fnnged  at  the  sides,  and  around  the  fore  jiart  of  the  broad  J 
tliorax,   with    large   prickles.     Soon   afterwards   the   beei 
come  forth,  and  lay  their  eggs  for  a  second  brood  of  gmbsT  I 
which,  in  turn,  ai-e  changed  to  beetles  in  tho  course  of  the 
autumn.      In  June.  1H24,  tlie  late  Mr.  John  Lowell  sent  me  ] 
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specimens  of  this  Kttle  beetle,  which  he  found  to  be  injurious 
to  the  sweet-potato  vine,  by  eating  large  holes  tlirough  the 
leaves.  This  beetle  is  very  broad  oval  in  shape,  and  about 
one  fifth  of  an  inch  in  length.  When  living,  it  has  the 
power  of  changing  its  hues,  at  one  time  appearing  only  of 
a  dull  yellow  color,  and  at  other  times  shining  with  the 
splendor  of  polished  brass  or  gold,  tinged  sometimes  also 
with  the  variable  tints  of  pearl.  The  body  of  the  insect  is 
blackish  beneath,  and  the  legs  are  dull  yellow.  It  loses  its 
brilliancy  after  death.  The  wing-covers,  the  parts  which  ex- 
hibit tlie  change  of  color,  are  lined  beneath  with  an  orange- 
colored  paint,  which  seems  to  be  filled  widi  little  vessels ; 
and  these  are  probably  the  source  of  the  changeable  bril- 
liancy of  the  insect. 

The  Chrysomelians  (Chrysomet.ai>.«)  compose  an  exten- 
sive tribe  of  leaf-eating  beetles,  formerly  included  in  the 
old  genus  Chry^omela,  The  meaning  of  this  word  is  golden 
beetle,  and  many  of  the  insects  to  which  it  was  applied  by 
Linno^as  are  of  brilliant  and  metiillic  colors.  Tliey  differ, 
however,  so  much  in  their  essential  charactei's,  tlieir  forms, 
and  their  habits,  that  they  are  now  very  properly  distributed 
into  four  separate  groups  or  families.  Tlie  first  of  these, 
called  Galerucad^,  or  Galerucians,  consists  mostly  of  didl- 
colored  beetles ;  having  an  oblong  oval,  slightly  convex  body ; 
a  short,  and  rather  narrow,  and  uneven  thorax  ;  slender 
antenna[3,  more  than  half  the  length  of  the  body,  and  im- 
planted close  together  on  the  foreliead ;  slender  legs,  which  are 
nearly  e(jual  in  size  ;  and  claws  split  at  the  end.  They  fly 
mostly  by  day,  and  are  by  nature  either  very  timid  or  very 
cunning,  for,  when  we  attempt  to  take  hold  of  them,  they 
draw  up  their  legs,  and  fall  to  tlie  ground.  They  sometimes 
do  great  injury  to  plants,  eating  large  holes  in  the  leaves,  or 
consuminor  entirely  those  that  are  vounff  and  tender.  The 
lan'aB  are  rather  short  cylindrical  gnibs,  generally  of  a  black- 
ish color,  and  are  provided  with  six  legs.  They  live  and 
feed  together  in  swarms,  and  sometimes  appear  in  very  great 
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numbpra  on  tlie  leaves  of  plants,  committing  ravages,  at  these" 
times,  as  extensive  as  those  of  the  most  destructive  calcrpil- 
This  was  die  case  in  1837  al  Sevres,  in  France,  and 
138  and  1839  in  Baltimore  and  its  vicinity,  where  tha 
i-trees  were  entirely  stripped  of  their  leaves  during  mid- 
mmer  by  swaiins  of  the  larvie  of  Galeruca  Catniariaina ; 
ind,  in  the  latter  place,  aftar  the  trees   bad  begun  to  revive. 
Old  were  clothed  witli  fresh  leaves,  they  were  again  attacked 
ty  new  broods  of  tliese  nojcions  grubs.     These  insects,  whieli 
were  undoubtedly  introduced  into  America  wiili  the  Euro- 
pean elm,  are  as  yet  unknown  in  the  New  England  States. 
■  The   eggs   of  tlie   Galerucians   are   generally  laid   in   Httlo 
I«lustcr8  or  rows  along  the  veins  of  the  leaves,  and  those  cf 
■the  elm  Galeruca  are  of  a  yellow  color.     The  pupa  state  of  • 
some  species  occurs  on  the  leaves,  of  olhvrs  in  tho  ground  [: 
and  some  of  tlie  larvie  live  also  in  tlie  ground  on  tlie  roots 
of  plants. 

One  of  the  most  common  kinds  is  the  Galeruca  vittata,'  ocl 
striped  Galeruca,  (Plate  II.  Fig.  3,)  generally  known  hersl 
by  tlie  names  of  striped  bug,  and  cucumber-beetle.      This 
destructive  insect  is  of  a  lighl-yellow  color  above,  with  i 
black  head,  and  a  broad  black  stripe  on  each  wing-cover,  thftj 
inner  edge  or  suture  of  whicb  is  also  black,  forming  a  third 
narrqwer  stripe  down  the  middle  of  the  back  ;  tlie  abdomen^ 
the  greater  part  of  the  fore  legs,  and  tlie  knees  and  fcet  c 
tlie  othci'  legs,  are  black.     It  is  ratlier  less  than  one  fifth  ( 
an  inch  long.      Eai-ly  in  the  spring  it  devours  tlie  tenders 
leaves  of  various  plants.     I  have  found  it  often  on  tliose  of] 
our  Aronias,  Amflancliifr  hotryapium  and  oralis,  and  P^ 
arbatifi/Ha,   towai-ds  the  end   of  April.     It   makes   its   tirat^ 
appearance,  on  cucumber,  squash,  and  melon  vines,  about 
the  last  of  May  anil  first  of  June,  or  as  soon  as  the  leavf 
be(pn  to  expand  ;  and,  as  several  broods  are  produced  in  t 
pourae  of  the  summer,  it  may  be  found  at  various  times  c 
tliese  plants,  till  the  latter  are  destroyed  by  frost. 
*  CWDferuRtMM  of  Fabrlciiu. 
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numbers  of  these  little  beetles  may  be  obtained  in  the  autumn 
fix)m  the  flowers  of  squash  and  pumpkin  vines,  the  pollen  and 
germs  of  which  they  are  very  fond  of.  They  get  into  the 
blossoms  as  soon  as  the  latter  are  opened,  and  are  often 
caught  there  by  the  twisting  and  closing  of  the  top  of  the 
flower  ;  and,  when  they  want  to  make  tlieir  escape,  they  are 
obliged  to  gnaw  a  hole  through  the  side  of  their  temporary 
prison.  The  females  lay  their  eggs  in  the  ground,  and  the 
larvad  probably  feed  on  the  roots  of  plants,  but  they  have 
hitherto  escaped  my  researches. 

Various  means  have  been  suggested  and  tried  to  prevent 
the  ravages  of  these  striped  cucumber-beetles,  which  have 
become  notorious  throughout  the  country  for  their  attacks 
upon  the  leaves  of  the  cucumber  and  squash.  Dr.  B.  S. 
Barton,  of  Philadelpliia,  recommended  sprinkling  tlie  vines 
with  a  mixture  of  tobacco  and  red  pepper,  which  lie  stated 
to  be  attended  with  great  benefit.  Watering  the  vines  Avith 
a  solution  of  one  ounce  of  Glauber's  salts  in  a  quart  of  water, 
or  with  tobacco-water,  an  infusion  of  eltler,  of  walnut-leaves, 
or  of  hops,  has  been  highly  recommended.  Mr.  Gourgas,  of 
Weston,  has  found  no  application  so  useful  as  ground  plaster 
of  Paris  ;  and  a  writer  in  the  *'  American  Farmer  "  extols  the 
use  of  charcoal  dust.  Deane  recommended  sifting  powdered 
soot  upon  the  plants  when  they  are  wet  with  the  moniing 
dew,  and  others  liave  advised  sulphur  and  Scotch  snuff  to  be 
applied  in  the  same  way.  As  these  insects  fly  by  night,  as 
well  as  by  day,  and  are  attracted  by  lights,  burning  splinters 
of  pine  knots  or  of  staves  of  tar-biirrels,  stuck  into  the 
ground  during  the  night,  around  the  plants,  have  been  found 
useful  in  destroying  these  beetles.  The  most  effectual  pre- 
servative, both  against  these  insects  and  the  equally  destruc- 
tive black  flea-beetles  which  infest  the  vines  in  the  spring, 
consists  in  covering  the  younr;  vines  with  millinet  stretched 
over  small  wooden  frames.  Mr.  Levi  Bartlett,  of  Warner, 
N.  H.,  has  described  a  metliod  for  making  these  frames 
expeditiously  and  economically,  and   his  directions  may  be 
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£>uiiil  in  the  second  volume  of  the  "  New  England  Farmer,"^ 
and  in  Fessendeii's  "  Now  American  Gardoiier,"  f  under  tl 

P«rdcic   Cucumber. 

The  cuL-uinber  flea-beetle  above  mentioned,  a  little,  blacky] 

B|umping  insect,  wuli  known  j'ur  the  injury  dune  by  it,  in  tlisl 

jppring,  to  young  cucumber  plants,  belongs  to  another  iiunily  ^ 

■^  the  Chrysomelian  U-ibe,  called  Halticadj;.    The  foUowing 
2  the  chief  |iecuiiaritie3  of  the  beetles  of  this  family.     The 
body  is  oval  and  very  convex  above ;  the  thorax  is  short,  i 
nearly  or  ijnite  as  wide  as  the  wing-covers  behind,  and  nar- 
rowed before ;  tlie  head  ia  pretty  broad ;  the  anteimee  are   | 
slender,  about  half  the  length  of  the  body,  and  are  implanted  J 
nearly  on  the  middle  of  the  forehead;  tlie  liindmost  tliighsl 
are  very  thick,  being  formed  for  leaping ;  hence  these  iiisectK  I 

^(jave  been  called  flea-beetles,  and  the  scientiiic  name  Haltica^i 
Slerived  from  a  word  signifying  to  leap,  has  been  applied  tol 
The  surface  of  the  body  is  smooth,  gpnerally  polisliedyfl 
and  oflen  prettily  or  brilliantly  colored.  The  claws  i 
very  thick  at  one  end,  are  deeply  notched  towards  the  otlier,^ 
and  terminate  nnth  a  long  curved  and  sharp  point,  whicUfl 
nables  tlie  Insect  to  lay  hold  firmly  upon  the  leaves  i 
J  plants  on  wliich  they  live.     These  beetles  oat  the  leaves  J 

[■of  vegetables,   preierring  especially  plants   of  tlie    cabbage,' 
turnip,   mustard,   cress,   radish,   and   horse-radish   kind,  or 
those  which,  in   botanical   language,  are  called   cruciferous 

-phuits,  to  wliich  they  are  oficn  exceedingly  injunous.  The  i 
■nip-fly,  or  more  properly  turnip  flea-beetle,  is  one  of  I 
eso  Haltieaa,  which  lays  waste  the  turnip-fields  in  Europe,  J 
flevouring  tlte  seed-leaves  of  the  plants  as  soon  as  theyl 
appoor  above  the  ground,  and  continuing  their  ravages  upoa  J 
new  crops  throughout  the  summer.  Another  small  fle«r  1 
beetle  ts  otien  veiy  injurious  to  tlie  grajie-vines  in  Europe,.! 
antl  a  larger  species  attacks  the  same  plant  in  this  country-.f 
The  flea-beetles  conceal  themselves  during  the  winter,  in  dry  1 
places,  under  stones,  in  tufis  of  withered  grass  and  moaa,  f 
*  Pag«  30C.  t  Sixtli  e<llll<iii,  ji.  fil. 
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and  in  chinks  of  walls.  They  lay  their  eggs  in  the  spring, 
upon  the  leaves  of  the  plants  upon  which  they  feed.  The 
larvae,  or  young,  of  the  smaller  kinds  hurrow  into  the  leaves, 
and  eat  the  soft  pulpy  substance  under  the  skin,  forming 
therein  little  winding  passages,  in  which  they  finally  com- 
plete their  transformations.  Hence  the  plants  suffer  as  much 
from  the  depredations  of  the  larvae,  as  from  those  of  the 
beetles,  a  fact  that  has  too  often  been  overlooked.  The 
larvae  of  the  larger  kinds  are  said  to  Uve  exposed  upon  the 
sur&ce  of  the  leaves  which  tliey  devour,  till  they  have  come 
to  their  growth,  and  to  go  into  the  ground,  where  they 
are  changed  to  pupae,  and  soon  afterwards  to  beetles.  The 
mining  larvae,  the  only  kinds  which  are  known  to  me  from 
personal  examination,  are  little  slender  grubs,  tapering  to- 
wards each  end,  and  provided  witli  six  legs.  They  arrive 
at  maturity,  turn  to  pupae,  and  then  to  beetles  in  a  few 
weeks.  Hence  there  is  a  constant  succession  of  these  in- 
sects, in  their  various  states,  throughout  the  summer.  The 
history  of  the  greater  part  of  our  Halticas  or  flea-beetles  is 
still  unknown ;  I  shall,  tlierefore,  only  add,  to  the  foregoing 
general  remarks,  descriptions  of  two  or  three  conmion  spe- 
cies, and  suggest  such  remedies  as  seem  to  be  useful  in 
protecting  plants  from  their  ravages. 

The  most  destructive  species  in  tliis  vicinity  is  that  which 
attacks  die  cucumber  plant  as  soon  as  the  latter  appears 
above  the  ground,  eating  the  seed-leaves,  and  thereby  de- 
stroying the  plant  immediately.  Supposing  this  to  be  an 
undescribed  insect,  I  formerly  named  it  Haltica 
Cucumeris^  the  cucumber  flea-beetle  (Fig.  56) ; 
but  Mr.  Say  subsequently  informed  me  that  it  was 
the  pubescens  of  Illiger,  so  named  because  it  is  very 
slightly  pubescent  or  do^vny.  Count  Dejean,  wlio 
gave  to  it  the  specific  name  of  fuscula^  considered 
it  as  distinct  from  the  puhescens ;  and  it  diffei's  from  the 
descriptions  of  the  latter  in  the  color  of  its  thighs,  and  in 
nexer  having  the  tips  and  shouldei-s  of  the  wing-covers  yel- 
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lo>vish  ;  so  that  it  may  still  bear  the  name  given  to  it  in  mj.  ' 
Catalogue.     It  is  only  one  sixteenth  of  an  inch  long,^  of  a- 
black  color,  with  clay-yellow  antenna)  and  legs,  except  the 
hindmost  thighs,  which  are  brown.     The  upper  side  of  the 
body  is  covered  with  punctures,  which  are  arranged  in  row* 
on   the  wing-cases ;  and  there  is  a  deep  transverse  funxyw 
across  the  hinder  part  of  the  thorax.     During  the  summer^ 
these  pernicious  flea-beetles  may  be  found,  not  only  on  cu--  ., 
cumber-vines,  but  on  various  other  plants  having  fleshy  and  \ 
succulent  leaves,  such  as  beans,  beets,  the  tomato,  and  tha,  ^ 
potato.     They  injure  all  these  plants,  more  or  less,  accoi 
to  their  numbers,  by  nibbling  little  holes  in  the  leaves 
their  teeth ;   the  functions  of  the  leaves  being  thereby  ii 
paired  in  proportion  to  the  extent  of  surface  and  amount 
substance  destroyed.     The  edges  of  tlie  bitten  parts 
brown  and  dry  by  exposure  to  the  air,  and  assiunc  a  nisi 
appearance.     Since  the  prevalence  of  the  disease  commi 
called  tJie  potato-rot^  attention  has  been  particularly  dij 
to  various  insects  that  live  upon  the  potato-plant ;  and, 
these  flea-beetles  have  been  found  upon  it  in  great  numl 
in  some  parts  of  the  countiy,  they  have  been  charged 
being  the  cause  of  the  disease.     The  same  charge  has 
been  made  against  several  other  kinds  of  insects,  some 
which  will  be  described  in  the  course  of  this  work.     In 
own  opinion,  the  origin,  extension,  and  continued  reap] 
aiice  of  this  wido-spread  pestilence  are  not  due.  to  the  dcpM 
dations  of  insects  of  any  kind.     Mr.  Phanuel  Flanders, 
Lowell,  wliere    the    flea-beetles    have    appeared    in   uni 
numbers,  showed  to  me,  in  August,  1851,  some  potato-Ieavi 
that  were  completely  riddled  with  holes  by  them,  so  tha'^ 
but    little    more    tlian    the    ribs    and    veins    remained    xnm^^ 
touched.     He   thinks   tliat  their  ravages   may  be  prevent 
by  watering   the  leaves  with   a  solution  of  lime,  a  remeA^ 
long  ago  employed  in  r^iighmd,  with  signal  benefit,  in  pi 
serving  the  turnip  crop  from  the  attacks  of  the  turnip  fl< 
beetle. 
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The  wavy-striped  fiea-bcetle,  ffaltica  itrtolata*  (Fig.  57), 
may  be  seen  in  gn?at  abundance  on  tlie  horse-rud- 
i&Ii,  various  kintls  of  cresses,  and  on  tlie  mustard 
and  tuniip,  early  in  May,  and  indeed  at  otlior 
dmeti  throughout  the  summer.  It  is  veiy  injuriuu^ 
to  young  plants,  destroying  their  seed-leaves  as 
soon  03  the  latter  expand.  Should  it  multiply  to 
any  extent,  it  may  in  time  become  as  great  a  pest  as  the 
European  turnip  Soa-beelle,  which  it  closely  resembles  in  its 
appearance,  and  in  all  its  liabits.  Though  rather  larger  thiui 
the  cucumber  flca-beetlo,  and  of  a  longer  oval  shape,  it  is 
considerably  Icsa  tlian  one  tenth  of  an  inch  in  length.  It  is 
of  a  polished  black  color,  with  a  broad  wavy  buft^xjlored 
stripe  on  each  wing-cover,  and  the  knees  and  feet  are  reddish 
ydloH.  Specimens  are  sometimes  found  having  two  bnff- 
yellow  spots  on  each  wing-cover  instead  of  the  wavy  stripe. 
Tlieae  were  not  known  by  Fabricius  to  be  merely  varieties 
of  the  Ktriolata,  and  accordingly  he  described  them  as  distinct, 
under  the  name  of  bijiustuiiittt.^  tlie  two-spotted. 

The  steel'hluc  flea-beetle,  Saltica  chali/fiea  of  Illiger,  (Fig. 
58,  and  Plate  II.  Fig.  6,)  or  the  grajie-vine 
llea-beclle,  as  it  might  be  called  on  account  of 
ibi  habits,  is  found  in  almost  all  parts  of  the  \^/^f 
United  States,  on  wild  and  cultivated  grape-  ji^Rh  ^ 
vines,  the  buds  and  leaves  of  which  it  destroys. 
Thou^  it  has  received  the  specific  name  of 
tAalt/tea,  meaning  steel-blue,  it  is  exceedingly 
variable  in  its  color,  specimens  being  often  seen  on  tlie  same 
vine  of  a  dark  purple,  violet,  Prussian  blue,  greenish  blue, 
and  deep  green  color.  The  most  common  tint  of  tlie  upper 
side  b  a  glossy,  deep,  greenish  blue;  the  under  side  is  dark 
green  ;  and  the  antenna  and  feet  mv  dull  black.  Tlie  body 
is  oblong-oval,  and  tlio  hinder  part  of  the  thorax  is  mniki-d 
with  a  transverse  furrow.  It  measures  i-alhcr  more  thnn 
three  twentieths  of  an  inch  in  len^ali.     In  this  part  of  the 
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country   these   beetles   begin   to  como   out   of  their  winta 
quarttrs  towaixls  the  end  of  April,  and  continue  to  appear  ti 
the  latter  part  of  May.     Soon  af^r  tlieir  first  uppearonci 
liey  pair,  and  probably  lay  theii-  eggs  on  tlie  let 
vine,  and  purhaps  on  oilier  plants  also.     A  second  brood  i 
r  the  beetles  is  found  on  tlie  grape-\4ne3  towards  the  end  c 
I  July.     I  have  not  had  an  opportunity  to  trace  the  histotj 
I  of  these  insects  any  fiirthcr,  and  consequently  their  laira:  are 
I  unknown  to  me.     Mr.  David  Thomas  has  given  an  intercst-'l 
I  ing  account  of  their  habits  and  ravages  in  the  twenty-sixth  1 
I  volume  of  Silhman's  '■  American    Journal   of  Science  and! 
f  Arts."     These  brilliant  insects  were  observed  by  him,  in  the  1 
r  spring  of  1831,  in  Cayuga  County,  N.  Y.,  creeping  on  tlw-j 
I  vines,  and  destroying  the  buds,   by  eating  out  die  central  J 
I  Bucculent  parts.     Some  had  burrowed  even  half  their  length  f 
[  into  the  buds.     When  disturbed,  tliey  jump  rather  than  fly,  i 
and   remain   where   they  fall   for  a   timB   witliout   motion.^ 
During  the  same  season   these  beetles   appeared  in   unnsu< 
ally  great  numbers  in  New  Haven,  Conn.,  and  its  >-tcinityifl 
and   the   injury  done  by   them  was  "wholly  unexampled.'^ 
"  Some  vines  were  entirely  despoiled  of  their  fruit  buds,  j 
as  to  be  rendered,  for  that  season,  barren."     Mr.  Tboinai 
found  the  vine-leaves  were  infested,  in  the  years  1830  t 
1831,  by  "small  chestnut-colored  smooth  worms,"  and  sus 
pecting  these  to  be  the  liirviE  of  the  beetle  (which  he  callac 
Chysomela  vitivora),  he  fed  them  in  a  tumbler,  contalnin] 
■  some  moist  earth,  imtil  they  were  fiiUy  grown,  when  thej 
pturied  tliemselves  in  the  earth.     "After  a  fortnight  or  so,'^ 
some  of  the  beetles  were  found  in  the  tumbler.     Hence  thei 
is  no  doubt  that  the  former  wei-e  the  larvai  of  the  bcctlet 
and  that  they  undergo  their  transformations  in  the  groundi 
A  good  description  of  the  larvte,  and  a  more  full  account  0 
their  habits,  seasons,  and  changes,  are  still  wanted. 

In  England,  where  the  ravages  of  the  turnip  flea-beetli 
have  attracted  great  attention,  and  have  caused   many  * 
various   esperiments   to  be   tried  with  a  view  of  chet 
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them,  it  is  thought  that  "  the  careful  and  systematic  use 
of  lime  will  obviate,  in  a  great  degree,  tlie  danger  wliich 
has  been  experienced"  from  this  insect.  From  this  and 
other  statements  in  fiivor  of  the  use  of  lime,  there  is  good 
reason  to  hop3  that  it  will  effectually  protect  plants  from 
tlie  various  kinds  of  flea-beetles,  if  dusted  over  tiiem,  when 
wet  with  dew,  in  proper  season.  Watering  plants  with  alka- 
hne  solutions,  it  is  said,  will  kill  the  insects  without  injuring 
the  plants.  The  solution  may  be  made  by  dissolving  one 
pound  of  hard  soap  in  twelve  gallons  of  tlie  soap-suds  left 
after  washing.  This  mixture  should  be  applied  twice  a  day 
with  a  water-pot.  Kollar  very  highly  recommends  watering 
or  wetting  the  leaves  of  plants  with  an  inftision  or  tea  of 
wormwood,  which  prevents  tlie  flea-beetles  from  touching 
them.  Perhaps  a  decoction  of  walnut-leaves  might  be  equal- 
ly serviceable.  Great  numbers  of  the  beetles  may  be  cauj^bt 
by  the  skilful  use  of  a  deep  bag-net  of  muslin,  which  sJiuuld 
be  swept  over  the  plants  uifested  by  the  beetles,  after  which 
the  latter  may  be  easily  destroyed.  This  net  cannot  be  used 
with  safety  to  catch  the  insects  on  very  young  ])lants,  on 
account  of  the  risk  of  bruising  or  breaking  their  tender 
leaves. 

The  Chrysomelians,  Chrysomelad-e,  properly  so  called, 
form  the  tliird  family  of  the  tribe  to  which  I  have  given  the 
same  name,  because  tliese  insects  hold  the  chief  place  in  it, 
in  respect  to  size,  beauty,  variety,  and  minibers.  Tlicso  leaf- 
beetles  are  mostly  broad  oval,  sometimes  nearly  bcmispheriiLal, 
in  their  form,  or  very  convex  above  an<l  flat  Ixrncatli.  Tlie 
bead  is  rather  wide,  and  not  concealed  under  the  thorax. 
The  latter  is  short,  and  broad  behind.  The  antenna)  ;ii-<' 
about  half  the  length  of  the  body,  and  slightly  tJiickened 
ton-ards  the  end,  and  arise  fi'om  the  sides  of  the  head,  be- 
tween the  eyes  and  the  comers  of  the  mouth ;  being  much 
further  apart  than  those  of  the  Galerucians  and  flca-bcctles. 
The  legs  are  rather  short,  nearly  equal  in  length,  an<l  the 
hindmost  thighs  are  not  tlucker  tlian  the  others,  and  are  not 


132 


COLEOPTERA. 


fitted  for  leaping.     The  colore  of  these  beetles  ar 
aiid  brilliant,  among  whicli  blue  and  green,  highly  polUhixl, 
and  with  a  golden  or  metallic  lustre,  are  the  most  common 
tints.     The  larviB   are  aoft-bodied,   short,  thick,  and  slug-, 
shaped  grubs,  with  six  legs  before,  and  a  proi>-leg  beliind^J 
They  live  exposed  on  the  leaves  of  plants,  which  they  eatji 
and  to  which  most  of  them  iasten  themselves  by  tlie  tail,^ 
when   about   to  be  tranafoi-med.     Some,   however,   go  int 
the  ground  when  about  to  change  to  pupEB.     Many  of  thi 
insects,  both  in  the  larva  and  beetle  state,  have  been  found'* 
to  be  very  iiijurioua  to  vegetation  in  other  countries  j  but  I' 
am  not  aware  that  any  of  them  have  proved  seriously  injuri- 
ous to  cultivated  or  other  valuable  plants  in  this  country. 
There  are  some,  it  is  true,  which  may  hereafter  increase  soj 
as  to  give  us  much  trouble,  unless  efliictual  means  are  taken' 
to  protect  and  cherish  their  natural  enemies,  the  birds. 

The  largest  species  iu  New  England  inliabits  the  common 
milk-weed,  or  silk-weed  (^Atcle^at  Syriaca),  upon  which  it 
may  be  found,  in  some  or  all  of  its  states,  from  the  middle 
of  June  till  September.  Its  head,  thorax,  body  beneath,  an- 
tenniE,  and  legs  are  deep  blue,  and  its  wing-covers  oran| 
with  three  large  black  spots  upon  them,  namely,  one  on 
shoulder, 'and  anotlier  on  tJie  tip  of  cacll.  and  the  tllird  across 
the  base  of  both  wing-covers.  Hence  it  was  named  Chr^ 
winehi  trimaculata  by  Fabricius,  or  the  tliree-spottcd  Chry- 
somela  (Plate  II.  Fig.  9).  It  is  ncjirly  three  eightlis  of  an 
inch  long,  and  almost  hembpherical.  Its  larvse  and  pupsj 
are  orange-colored,  spotted  with  black,  and  pass  throi 
their  transformations  on  the  leaves  of  the  Asclepi&d. 

The  most  elegant  of  our  Chrysomoliana  is  the  C^ryaomd^- 
Fig.sa.       seatam  of  Leconte,  literally  the  ladder  Chrysi 
V;^^     mola  (Fig.  59).     It  is  about  three  tenths  of 
y^B^^    inch  long,  and  of  a  narrower  and  more  rcgularl 
/^V\      oval  shape  than  the  preceding.     The  head,  thi 
rax,  and  under  side  of  its  body  are  dark  gi 
the  wing-covers  silvery  white,  ornamented  with  small 
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I  8i>ota  on  the  sides,  and  a  broad  jagged  strijie  along  the  suture 
r  inner  edges ;  the  untennx  and  legs  are  rust-red,  and  the 
(  wings  aru  n>s&K!olored.  It  is  a  most  beautiful  obJL-ct  wlien 
I  flying,  with  its  silvery  iving-covei-a,  embossed  with  git-en, 
I  raised  up,  and  its  rose-red  wings  spread  out  beneath  them. 
1  These  Ijeetles  inhabit  the  lime  or  Undtn  (^Tiiia  Americana'), 
I  ftnd  tlie  elm,  upon  which  they  may  he  found  in  April,  May. 
1  Diid  June,  and  a  second  bnxid  of  them  in  September  and 
[  October.  They  pass  the  winter  in  boles,  and  under  leaves 
l.and  moss.  Tiie  trees  on  which  tliev  live  are  sometimes  a 
I  good  deal  injured  by  them  and  by  their  larvie  (Fig. 
I  60).  The  ktler  are  hatched  from  eggs  laid  by  the 
I  teetles  on  the  leaves  in  the  spring,  and  come  to 
I  tlieir  growtii  towards  tlie  end  of  June.  They  are 
I  then  about  six  tenths  of  an  inch  long,  of  a  wlijtc 
I  color,  with  a  black  line  along  the  top  of  the  back,  and  a  row 
I  of  small  square  black  spots  on  each  side  of  the  body ;  the 
I- head  la  homy  and  of  an  ochrc-yellow  color.  Like  tlie  grubs 
I  of  the  preceding  species,  these  are  short,  and  very  thick,  the 
f  hack  arvliuig  upwards  very  much  in  the  middle.  I  believe 
I  tJiat  (liey  go  into  the  ground  to  turn  to  pupte.  Should  tliey 
I  l)ecuine  so  numerous  as  seriously  to  injure  the  lime  and  elm 
I  trees,  it  may  be  found  useful  to  throw  <lecoctions  of  tobacco 
I  or  of  walnut-leaves  on  the  trees  by  means  of  a  garden  or 
!  engine,  a  method  which  has  been  employed  with  good 
VeiTcct  for  tlie  destruction  of  the  larvaj  of  Galeruca  Cal- 
I  marioint. 

Tlio  most  common  leaf-beetle  of  the  family  under  consid- 
leradon  is  the  blue-winged  Chrj'somela,  or 
YCkryaomela  cteruleijunmis  of  Say  (Fig.  61), 
uisect  hardly  distinct  from  tlie  European 
J  Chymtntitlii  Poli/gmi,  and  like  the  latter  it 
vlives  in  great  numbers  on  the  common  knot- 
I'grass  (^Polygonum  aviculare).  which  it  com- 
I  pletely  strips  of  its  leaves  Uvo  or  three  times 
fin    the    courae    of  the    summer.       This    little 
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beetle  is  about  three  twentieths  of  an  inch  long.  Its  head, 
wing-covers,  and  body  beneath  are  dark  blue  ;  its  thorax  and 
legs  are  dull  orange-red  ;  the  upper  side  of  its  abdomen  is 
also  orange-colored  ;  and  the  antennae  and  feet  are  blackish. 
The  females  have  a  very  odd  appearance  before  they  have 
laid  their  eggs,  their  abdomen  being  enormously  swelled  out 
hke  a  large  orange-colored  ball,  which  makes  it  very  difficult 
for  them  to  move  about.  I  have  found  these  insects  on  tlie 
knot-grass  in  every  month  from  April  to  September  inclusive. 
The  larva)  eat  the  leaves  of  the  same  plant. 

Having  described  the  largest,  the  most  elegant,  and  the 
most  common  of  our  Chrysomelians,  I  must  omit  all  the  rest, 
except  the  most  splendid,  which  was  called  Eamolpas  auratua 
by  Fabricius,  that  is,  the  gilded  Eumolpus  (Plate  11.  Fig.  1). 
It  is  of  a  brilliant  golden  green  color  above,  and  of  a  deep 
purj)lish  green  below ;  the  legs  are  also  pui'ple-green  ;  but 
the  feet  and  the  antenna)  are  blackish.  The  thorax  is 
narrower  behind  than  the  wing-covers,  and  the  rest  of  the 
body  is  more  oblong  oval  than  in  the  foregoing  Chrysome- 
lians. It  is  about  three  eighths  of  an  inch  long.  This  splen- 
did beetle  may  be  found  in  considerable  numbers  on  the 
leaves  of  the  dog\s-bane  (^Apocynum  AndrosoBmifoVuuyi)^  which 
it  devours,  during  the  months  of  July  and  August.  The 
larva)  are  unknown  to  me. 

The  fourtli  family  of  the  leaf-eating  Chrysomelians  consists 
of  the  Ciyptocephalians  (CRYPTocEPirAiJD.E),  so  named  from 
the  principal  genus  Cryptocephalus^  a  word  signifying  con- 
cealed liead.  Tliese  insects  somewhat  resemble  the  beetles  of 
the  j)rece(ling  family ;  but  they  are  of  a  more  cylindrical  form, 
and  the  head  is  bent  down,  and  nearly  concealed  in  the  fore 
))ait  of  tlie  tliorax.  Their  larvae  are  short,  cylindrical,  whit- 
isli  gmbs,  wliich  eat  the  leaves  of  plants.  Each  one  makes 
for  itself  a  little  cylindrical  or  egg-shaped  case,  of  a  substance 
sometimes  resembling  clay,  and  sometimes  like  horn,  with 
an  opening  at  one  end,  witliin  which  the  grub  lives,  putting 
out  its  head  and  fore  legs  when  it  wishes  to  eat  or  to  move. 
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When  it  is  fiilly  grown,  it  stops  up  the  open  end  of  its  case, 
and  changes  to  a  pupa,  and  afterwards  to  a  beetle  within  it, 
and  then  gnaws  a  hole  through  the  case,  in  order  to  escape. 
As  none  of  these  insects  have  been  observed  to  do  much 
injury  to  plants  in  tliis  country,  I  shall  state  nothing  more 
respecting  tliem,  than  that  Clythra  dominicana^^  inhabits  the 
sumach,  C.  quadriguttata^  oak-trees,  Cklamys  gibbosa  low 
whortleberry  bushes,  Crgptocephaliui  luridus  the  wild  indigo- 
bush,  and  most  of  tlie  other  species  may  be  foimd  on  difierent 
kinds  of  oaks. 


Although  the  blistering  beetles,  or  Cantharides  (Cantha- 
rididje),  have  been  enumerated  among  the  insects  directly 
beneficial  to  man,  on  account  of  the  important  use  made  of. 
them  in  medical  practice,  yet  it  must  be  admitti'd  that  they 
are  often  very  injurious  to  vegetation.  The  green  Canthar- 
ides, or  Spanisli  flies,  as  they  are  commonly  called,  are  found 
in  the  South  of  Europe,  and  particularly  in  Spain  and  Itiily, 
where  they  are  collected  in  great  quantities  for  exportation. 
In  these  countries  they  sometimes  appear  in  immense  swarms, 
on  the  privet,  lilac,  and  ash  ;  so  that  the  limbs  of  these  plants 
bend  under  their  weight,  and  are  entirely  stripped  of  their 
foliage  by  these  leaf-eating  beetles.  In  like  manner  our 
native  Cantharides  devour  the  leaves  of  plants,  and  some- 
times prove  very  destructive  to  them. 

The  Cantharides  are  distinguished  from  all  the  preceding 
insects  by  their  feet,  the  hindmost  j)air  of  which  have  only 
four  joints,  while  the  first  and  middle  pairs  are  five-jointed. 
In  this  respect  they  agree  with  many  other  beetles,  such  as 
clocks  or  darkling  beetles,  meal-beetles,  some  of  the  mush- 
room-beetles, flat  bark-beetles,  and  the  like,  with  which  tliev 
form  a  large  and   distinct  section  of  Coleopterous   insects. 

[1*  CXythra  {  Coscinoptern)  ihminicana.  —  Lkc] 
[*•  Qythra  {Babia)  quadrif/ultata.  —  Lec] 


136 


COLEOPTEHA. 


The  following  are  the  most  striking  peculiarities  of  die  ftun- 
ily  to  which  tlie  blistering  beetles  belong.  The  head  is  broad  J 
and  nearly  heart-shaped,  and  it  is  joined  to  the  thorax  by  a 
narrow  neck.  The  antennae  are  rather  long  and  tapering, 
sometimes  knotted  in  the  middle,  particularly  in  the  males. 
The  tliorax  varies  in  Ibrm,  but  is  generally  iimch  narrower  i 
than  the  wing-covers.  The  latter  are  soft  and  flexible,  more  J 
or  less  bent  domi  at  the  sides  of  the  body,  usually  long  and  I 
naiTow,  sometimes  short  and  overlapping  on  ibeir  inner  J 
edges.  The  legs  are  long  and  slender ;  tlie  soles  of  the  feet  J 
are  not  broad,  and  are  not  cushioned  beneath  ;  and  the  claws  J 
are  split  to  the  bottom,  or  double,  so  that  there  appear  to  be '] 
four  claws  to  each  foot.  The  body  is  quite  soft,  and  when  J 
handled,  a  yellowish  fluid,  of  a  disagreeable  smell,  comes  out  j 
the  joints.  These  beetles  are  timid  insects,  and  wheal 
Manned  tliey  draw  up  their  legs  and  feign  tliemselves  dead..! 
Nearly  all  of  them  have  tlic  power  of  raising  blisters  wheal 
applied  to  the  skin,  and  tliey  retain  it  even  when  dead  and  J 
perfeclly  dry.  It  is  chiefly  this  proper^  that  renders  them  J 
valuable  to  physicians,  Four  of  our  native  Canthandes  have  J 
been  thus  successfiiUy  employed,  and  are  found  to  be  aa  pow- ' 
ei"liil  in  their  etiects  as  the  imported  species.  For  further  I 
particulars  relative  to  their  use,  the  reader  ia  referred  to  my  J 
accomit  of  thcni  published  in  1824,  in  tlie  first  volume  of  1 
"The  Boston  Journal  of  Philosophy  and  the  Arts,"  and  iqI 
.  the  tliirteenth  volume  of  "  The  New  England  Medical  audi 
"hirgical  Journal." 

Occasionally  potato-vines  are  very  muclt  infested  by  twcrfl 
or  tliree  kinds  of  Canthandes,  swarms  of  wliicli  attack  and  ' 
destroy  the  leaves  diu-ing  midsmnmer.     One  of  tlieso  kinds 
has  thereby  obtained  the  name  of  the  (wtato-fly.     It  is  tlie 
Ciinthim  vitUftii,*'    or   sti-iped   Cantharis.      It  is  of  a  dull  .'J 
tawny  yellow  or  light  yellowish-red   color  above,  witli  two 
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black  spots  oil  the  head,  aotl  two  black  atrijies  on  tlie  thonix 
and  on  »aich  of  tlie  wing-covers.  The  under  aide  of  the  body, 
tlie  lej^,  aud  tlie  antenitse  are  bW-k,  and  covered  with  a 
gnijiali  down.  Its  length  is  from  five  to  six  tenths  of  an 
inch.  In  this  and  the  tliree  following  species  tlie  thorax  ia 
very  much  narrowed  before,  aud  the  wing-covers  are  long 
and  narrow,  and  cover  the  whole  of  tlie  back.  The  striped 
(.'antliaris  h  comparatively  rare  in  New  England  ;  but  in  the 
Miildle  and  Western  States  it  often  appears  lu  great  nnmbers, 
and  does  much  mischief  in  potato-fields  and  gardens,  eating 
up,  not  only  the  leaves  of  the  potato,  but  those  of  many  other 
Vegetables,  It  is  one  of  the  insects  to  whicli  the  produclion 
of  the  polalo-rot  has  been  ascribed.  The  habits  of  tliis  kind 
of  Cantharis  are  similar  to  tliose  of  the  following  species. 

There  is  a  large  blistering  beetle  which  is  very  common  on 
the  virgin's  bower  (^ClematU  llrfflniana'),  a  trailing  plant, 
which  grows  wild  in  the  fields,  and  is  cultivated  for  covering 
nrbor*.  I  have  sometimes  seen  this  plant  completely  stripped 
of  its  leaves  by  these  insects,  during  the  montli  of  August. 
Tlicy  are  very  shy,  and  when  distui'bed  fall  immediately 
from  tlic  leaves,  aud  attempt  to  conceal  themselves  among 
the  grass.  They  most  commonly  resoit  to  tlie  low  brunches 
of  the  Clematis,  or  tliose  tliat  trail  upon  the  gi-ound,  and 
more  rarely  attack  the  upper  parts  of  the  vine.  Tliey  also 
eat  the  leaves  of  various  kinds  of  Ranunculus  or  buttercups, 
and,  in  tlie  Middle  and  Southern  States,  those  of  C'lewatis 
vioma  and  crUpa.  This  beetle  is  the  Cantharle 
marginata  of  Olivier,  or  margined  Cantharis 
(Fig.  tt2).  It  measui-ea  sbt  or  seven  tenths  of 
ao  mcb  in  length.  Its  head  and  thorax  ai-e 
thickly  covered  with  short  gray  down,  and  have 
a  bhick  spot  on  the  upper  side  of  each ;  the 
wingK-ovcrs  are  black,  with  a  very  narrow  gray 
«J^g ;  and  the  under  side  of  the  body  and  the 
legi  are  also  gray. 

The  most  destructive  kind  of  Cantliaris  found  in  Massa- 
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chusetts  is  of  a  more  slender  form  than  the  preceding,  and 
measures  only  fi'om  five  and  a  half  to  six  tenths  of  an  inch 
in  length.  Its  antennae  and  feet  are  black,  and  all  the  rest 
of  its  body  is  ashen  gray,  being  thickly  covered  with  a  very 
short  down  of  tlmt  color.  Hence  it  is  called  Cantharis  cine- 
Fi    63.  rea^*^'  or  the  ash-colored  Cantliaris  (Fig.  63). 

When  the  insect  is  rubbed,  the  ash-colored 
substance  comes  off,  leaving  the  surface 
black.  It  begins  to  appear  in  gardens  about 
the  20th  of  June,  and  is  very  fond  of  tlie 
leaves  of  tlie  English  bean,  which  it  sometimes 
entirely  destroys.  It  is  also  occasionally  found 
in  considerable  numbers  on  potato-vines  ;  and  in  Cambridge, 
Massachusetts,  it  has  repeatedly  appeared  in  great  profusion 
upon  hedges  of  the  honey-locust,  which  have  been  entirely 
stripped  of  foliage  by  these  voracious  insects.  They  are  also 
found  on  the  wild  indigo-weed.  In  the  night,  and  in  rainy 
weather,  they  descend  from  the  plants,  and  burrow  in  the 
ground,  or  under  leaves  and  tufts  of  grass.  Tliither  also 
they  retire  for  shelter  during  the  heat  of  the  day,  being  most 
actively  engaged  in  eating  in  the  morning  and  evening. 
About  the  1st  of  August  they  go  into  the  ground  and  lay 
their  eggs,  and  these  are  hatched  in  the  course  of  one  month. 
The  larvje  are  slender,  somewhat  flattened  grubs,  of  a  yel- 
lowish color,  banded  with  black,  with  a  small  reddish  head, 
and  six  legs.  These  gi'ubs  are  very  active  in  their  motions, 
and  appear  to  live  upon  fine  roots  in  the  ground  ;  but  I  have 
not  been  able  to  keep  them  till  they  arrived  at  maturity,  and 
therefore  know  notliing  fi.irther  of  their  history. 

About  the  middle  of  August,  and  during  the  rest  of  this 
and  the  following  month,  a  jet-black  Cantliaris  may  be  seen 
on  potato-vines,  and  also  on  the  blossoms  and  leaves  of  vari- 

♦  LytUi  cinerea,  Fiibriciiis. 

[17  As  this  ppecific  name  was  previously  applied  by  Forster  to  tho  spocios  men- 
tioned on  tho  previous  pa^e  as  Cantharis  or  Lytta  marginnta^  and  has  priority  over 
that  name,  I  have  changed  the  name  of  the  present  species  to  Lytta  FabricxL  — 
Lec] 
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Fig.  64. 


ous  kinds  of  golden-rod,  particularly  the  tall  golden-rod 
(^Solidago  attissima)^  which  seems  to  be  its  favorite  food. 
In  some  places  it  is  as  plentiful  in  potato-fields  as  the  striped 
and  the  margined  Cantharis,  and  by  its  serious  I'avages  has 
oflen  excited  attention.  These  three  kinds,  in  fact,  are  often 
confounded  under  the  common  name  of  potato-flies ;  and  it 
is  still  more  remarkable,  tliat  they  are  collected  for  medical 
use,  and  are  sold  in  our  shops  by  the  name  of  Cantharis 
vittata^  without  a  suspicion  of  their  being  distinct  from  each 
other.  The  black  Cantharis,  or  Cantharis  atra- 
ta*  (Fig.  64),  is  totally  black,  without  bands  or 
spots,  and  measures  from  four  tenths  to  half  of  an 
inch  in  length.  I  have  repeatedly  taken  these 
insects,  in  considerable  quantities,  by  brushing  or 
shaking  them  from  the  potato-vines  into  a  broad 
tin  pan,  from  which  they  were  emj)tied  into  a 
covered  pail  containing  a  little  water,  which,  by 
wetting  their  wings,  prevented  their  flying  out  when  the 
pail  was  uncovered.  The  same  method  may  be  employed 
for  taking  the  other  kinds  of  Cantharides,  when  they  become 
troublesome  and  destructive  from  their  numbers ;  or  they 
may  be  caught  by  gently  sweeping  tlie  plants  they  frequent 
with  a  deep  muslin  bag-net.  They  should  be  killed  by 
throwing  them  into  scalding  water,  for  one  or  two  minutes, 
after  which  they  may  be  spread  out  on  sheets  of  paper  to 
dry,  and  may  be  made  profitable  by  seUing  them  to  the 
apothecaries  for  medical  use. 

There  are  some  blistering  beetles,  belonging  to  another 
genus,  which  seem  deserving  of  a  passing  notice,  not  on 
account  of  any  great  injury  committed  by  them,  but  be- 
cause they  can  be  used  in  medicine  like  the  foregoing, 
and  are  considered  by  some  naturalists  as  forming  one  of 
the  links  connecting  the  ordc^rs  Coleoptera  and  Orthoptera. 
These  insects  belong  to  the  genus  Mehe^  so  named,  it  is 
supposed,   because  they  are  of  a  black,  or  deep  blue-black 
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color.  They  are  called  oil-beetles  in  England,  on  account 
of  the  yellowish  liquid  which  oozes  from  their  joints  in  large 
drops  when  they  are  handled.  Their  head  is  large,  heart- 
shaped,  and  bent  down,  as  in  the  other  blistering  beetles. 
Their  thorax  is  narrowed  behind,  and  very  small  in  pro- 
portion to  the  rest  of  the  body.  The  latter  is  egg-shaped, 
pointed  behind,  and  so  enormously  large  that  it  drags  on 
the  ground  when  the  beetle  attempts  to  walk.  The  wings 
are  wanting,  and  of  course  these  insects  are  imable  to  fly, 
although  they  have  a  pair  of  very  short  oval  wing-covers, 
which  overlap  on  their  inner  edges,  and  do  not  cover  more 
than  one  third  of  the  abdomen.  These  beetles  eat  the  leaves 
of  various  kinds  of  buttercups. 

Our  common  species  is  the  Meloe  angusticollis  of  Say,  or 

narrow-necked  oil-beetle.     (Fig.  65  repre- 
^^'  sents  the  female,  and  the  antenna  of  the 

male  at  her  left.)     It  is  of  a  dark  indigo- 
blue  color ;  the  thorax  is  very  narrow,  and 
the    antennae    of  the   male   are   curiously 
twisted    and   knotted   in   the  middle.      It 
measures  from  eio-ht  tenths  of  an  inch  to 
one  inch  in  lencth.      It  is  very  common 
on  buttercups  in  the  autumn,  and  I  have 
also  fomid  it  eating  the  leaves  of  potato- 
vines. 
The  foregoing  insects  are  but  a  small  number  of  those, 
belonging  to   the  order   Coleoptera,  which  are  injurious  to 
vegetation.     Those   only   have   been   selected   that   are   the 
most  remarkable  for  tlieir  ravages,  or  would  best  serve  to 
illustrate  the  families  and  genera  to  which  they  belong.     The 
orders   Orthoptera,   Hemiptem,   Lepidoptera,   Ilymenoptera, 
and   Diptera    remain    to   be    treated   in    the   same   way,    in 
carrying  out  the   plan    upon  which  this   treatise   has    been 
begun,  and  to  which  it  is  limited. 
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CHAPTER    III. 

ORTHOPTERA. 

Earwigs.  —  Cockroaches. — Mantes,  or  Soothsayers.  —  WALKiNO-LEAVESi 
—  Walking -Sticks,  or  Spectres.  —  Mole-Cricket.  —  Field  Crickets.— 
Climbing  Cricket. — Wingless  Cricket.  —  Grasshoppers. — Katy-did. — 
Locusts. 

THE  destructive  insects  popularly  known  in  this  country 
by  the  name  of  grasshoppers,  but  which  in  our  version 
of  the  Bible,  and  in  other  works  in  the  English  language,  are 
called  locusts,  have,  from  a  period  of  very  high  antiquity, 
attracted  the  attention  of  mankind  by  their  extensive  and 
lamentable  ravages.  It  should  here  be  remarked,  that  in 
America  tiie  name  of  locust  is  very  improperly  given  to  the 
Cicada  of  the  ancients,  or  the  harvest-fly  of  English  writers, 
some  kinds  of  which  will  be  the  subject  of  future  remark  in 
this  treatise.  The  name  of  locust  will  here  be  restricted  to 
certain  kinds  of  grasshoppers;  while  the  popularly  named 
locust,  which,  according  to  common  belief,  appears  only  once 
in  seventeen  years,  must  drop  this  name,  and  take  the  more 
correct  one  of  Cicada  or  harvest-fly.  The  very  frequent 
misapplication  of  names,  by  persons  unacquainted  with  nat- 
ural history,  is  one  of  the  greatest  obstacles  to  the  progress  of 
science,  and  shows  how  necessary  it  is  that  tilings  should  be 
called  by  their  right  names,  if  the  observations  communicated 
respecting  them  are  to  be  of  any  sen^ice.  Every  intelligent 
former  is  capable  of  becoming  a  good  observer,  and  of  making 
valuable  discoveries  in  natural  history ;  but  if  he  be  ignorant 
of  the  proper  names  of  the  objects  examined,  or  if  he  give  to 
tiiem  names  which  previously  have  been  applied  by  other 
persons  to  entirely  different  objects,  he  will  fail  to  make  the 
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result  of  his  observations  intelligible  and  useful  to  the  com- 
munity. 

The  insects  which  I  here  call  locusts,  together  with  other 
grasshoppers,  earwigs,  crickets,  spectres  or  walking-sticks, 
and  walking-leaves,  soothsayers,  cockroaches,  &c.,  belong  to 
an  order  called  Orthoptera,  literally  straight  wings ;  for 
their  wings,  when  not  in  use,  are  folded  lengthwise  in  narrow 
plaits  hke  a  fan,  and  are  laid  straight  along  the  top  or  sides 
of  the  back.  They  are  also  covered  by  a  pair  of  tliicker 
wing-hkc  membei*s,  which,  in  die  locusts  and  grasshoppers, 
are  long  and  narrow,  and  lie  lengdiwise  on  the  sides  of  the 
body,  sloping  outwards  on  each  side  like  the  roof  of  a  house ; 
in  the  cockroaches,  these  upper  wings  or  wing-covers  are 
broader,  almost  oval,  and  lie  horizontally  on  tlie  top  of  the 
back,  overlapping  on  their  inner  edges ;  and  in  the  crickets, 
the  wing-covers,  when  closed,  are  placed  like  those  of  cock- 
roaches, but  have  a  narrow  outer  border,  which  is  folded 
perpendicularly  downwards  so  as  to  cover  the  sides  of  the 
body  also. 

All  the  Orthopterous  insects  are  provided  with  transverse- 
ly movable  jaws,  more  or  less  like  tliose  of  beetles,  but  they 
do  not  undergo  a  complete  transformation  in  coming  to  ma- 
turity. The  young,  in  fact,  often  present  a  close  resemblance 
to  the  adult  insects  in  form,  and  differ  from  them  chiefly  in 
wanting  wings.  They  move  about  and  feed  precisely  like 
their  parents,  but  change  their  skins  repeatedly  before  they 
come  to  tlieir  full  size.  The  second  stage  in  the  progress 
of  the  Orthopterous  insects  to  maturity  is  not,  like  that  of 
beetles,  a  state  of  inactivity  and  rest,  in  which  the  insect  loses 
the  grub-like  or  larva  form  which  it  had  when  hatched  from 
the  egg,  and  becomes  a  pupa  or  chrysalis^  more  nearly  resem- 
bling the  form  of  a  beetle,  but  soft,  whitish,  and  with  its  un- 
developed wings  and  limbs  incased  in  a  thin  transparent  skin 
which  impedes  all  motion.  On  the  contrary,  the  Orthoptera 
in  the  pupa  state  do  not  differ  from  tlie  young  and  from  die 
old  insects,  except  in  having  the  rudiments   of  wings   and 
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wijig-co\'ers  projt^cting,  like  little  scales,  from  the  hack  near 
IJie  Uiorax.  Thesu  pups  are  active  and  voracious,  and  in- 
crease greatly  in  size,  whieh  is  not  the  case  with  the  insects 
that  arc  suhjix^t  to  a  (;omplete  ti'aus format! on,  for  such  never 
eat  or  grow  in  tlie  pupa  state.  When  fiilly  grown,  they  cast 
off  tlieir  skins  fur  the  sixth  or  lost  timi-,  iiiiil  ihuu  api)ear  in 
the  adult  or  perfect  state,  fiilly  provided  witli  all  their  mera- 
hers.  with  the  exception  of  a  tew  kinds  which  remain  wingless 
tliiTiiighout  their  whole  lives.  The  slight  changes  to  whieh 
the  Orthoptera  are  subject  consist  of  notliiiig  more  tliaii  a 
successive  scrica  of  moultlngs,  during  wluch  their  wuigs  are 
gradually  developed.  These  cliaiiges  may  receive  tlie  name 
of  impcrfcet  or  incomplete  transformation,  In  contradistinc- 
tion to  the  for  greater  changes  exhibited  by  those  insects 
which  {isiss  tlirough  a  complete  transformation  in  their  pro- 
gn'ss  to  maturity. 

Cockroaches  are  general  feeders,  and  nothing  comes  arais& 
to  them,  whether  of  vegetable  or  animal  nature ;  the  Mantes 
or  sootlisayers  are  predaceous  and  camlvorons.  devouring 
weaker  insects,  and  even  those  of  their  own  kind  occasion- 
ally ;  but  by  iar  the  greater  part  of  the  Orthoptcrous  insects 
subsist  on  vegetable  food,  grass,  flowers,  fruits,  the  leaves, 
and  even  the  bark  of  trees  ;  whence  it  follows,  In  connection 
with  their  considerable  size,  their  great  voracity,  and  the 
immense  troops  or  swarms  in  which  they  too  oflen  appear, 
that  th«y  arc  capable  of  doing  great  injury  to  vegetation. 

Tlie  Orthoptera  may  be  divided  into  four  lai^  groups:  — 

1.  Hu>NBJi3  (^Orth/tptera  curaarm^'),  including  eai-wigs  and 
cockroaches,  with  all  the  le^  fitted  for  rapid  motion  ; 

'2.  Gkasi*ei(8  (  Orth^tera  raptima),  such  as  tlie  Mantes,  or 
soothsayers,  with  llie  shanks  of  the  fore  legs  capable  of  being 
doablcd  upon  the  under  side  of  the  tliigli,  which,  moreover, 
is  armed  witli  toetli,  and  tlius  Ibrnis  an  iustrutnent  for  seizing 
and  holding  then-  prey ; 
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3.  Walkers  ( Orthoplera  amhulatoria),  like  tlie  sjiectres 
or  walking-alicka,  having  weak  aiid  slender  legs,  wliich  do 
not  admit  of  rapid  motion ;  and 

4.  Jltupers  (^OrthiipUra  »altatoria)y  such  as  crickets,  grass-   | 
hoppers,  and  liicusta,  in  which  tlie  thig)is  of  t)ie  hind  legs  arc   , 
niucli  larger  than  the  others,  and  are  filled  and  moved  witli 
powerfiil  muscles,  wliich  enable  these  insects  to  leap  wllh 
facility. 

L    BUNNERS.     (Orlhoplera  Cariorla.) 

In   English  works   on   gardening,   earwigs  are  reckoned 
among  obnoxious  insects,  various  remedies  are  suggested  to 
buntsh   them   Irom  tlie   garden,  and   even  traps  and  other 
devices  are  described  for  capturing   and   destroying   tliem. 
They   have   a   rather  long   and   somewlmt   flattened  body, 
which  is  armed  at  tlio  hinder  end  with  a  pair  of  slender 
shaqi-pointed  blades,  opening  and  shutting  boriitontally  like 
scissors,  or  like  a  pair  of  nippers,  whicli  suggested  the  name 
of  ForficiUu,  literally  little  nippers,  applied  to  them  liy  scien- 
tific writers.     Although  no  well  authenticated  instances  are 
on  record  of  their  entering  the  human  ear,  yet,  during  the  | 
daytime,  they  creep  into  all  kinds  of  ci-evices  for  tlie  sake 
of  concealment,  Hnd  come  out  to  feed  chiefly  by  night.     It   | 
is  common  with  English  gardeners  to  hang  up,  among  the 
flowers  and  fruit-trees  subject  to  their  attacks,  pieces  of  hol- 
low rocds,  lobster  claws,  and  the  like,  which  offer  enticing  l 
places  of  retreat  for  these  insects  on  the  approach  of  daylight, 
and  by  means  thereof  great  numbei-s  of  tliom  are  obtainecl 
in  the  moniing.     The  little  creeping  animal,  witJi  numerous 
legs,  commonly  but  erroneously  called  earwig  in  America,  is   ' 
not  an  insect ;  but  of  the  true  earwig  we  have  several  species, 
tliough  they  are  by  no  means  common,  and  certainly  i] 
appear  in  sueh  numbers  as  to  prove  seriously  injurious  to  J 
vegetation.     Nevertheless,  it  seemed  well  to  give  to  tliis  kind  f 
of  insect  a  passing  notice  in  its  proper  jilace  among   the  I 
Orthoptvm,  were  it  only  for  its  notoi-iety  in  other  countries. 


I 


COCESOACBES. 


14o 


Of  cockroaches  (^Blatta)  we  have  also  several  kinds ; 
those  which  are  uidigetious  I  believe  are 
fu\ind  exclusively  in  woods,  under  stones 
and  leaves,  wliile  tiie  others,  and  particn- 
larly  the  (Jriontal  cockroach  (^Blatta  ori- 
aitaiii'),  CFig-  615,)  which  is  supposed  to 
have  originated  in  Asia,  whence  il  has 
aprcad  to  Europe,  and  thence  to  Amer- 
ica, and  has  multiplied  and  become  estnb- 
lisbed  in  most  of  our  mni-itime  commerciiil 
towns,  are  domestic  species,  and  are  found 
in  houses,  under  kitchen  hearths,  about 
ovens,  and  in  dark  and  warm  closets, 
whence  they  issue  at  night,  and  prowl 
about  in  search  of  food.  But,  as  these 
disgusting  and  ill-smelling  insects  con- 
fine themselves  to  our  dwellings,  and  do  nut  visit  our  gar- 
den* and  fields,  they  will  require  no  further  remarks  than 
the  mention  of  a  method  which  has  sometimes  been  found 
useiiil  in  destroying  them.  Mix  together  a  table-spoonfid 
of  red-lcud  and  of  Indian  meal  with  molasses  enough  to 
make  a.  thick  batter,  and  place  tlie  mixture  at  night  on  a. 
plate  or  pieca  of  board  in  tlie  closets  or  on  the  heardis 
frequenletl  by  tlifi  cockroaclies.  They  will  eat  it  and  be- 
come poisunwd  thereby.  The  dose  is  to  bo  repeated  for 
several  nights  in  succession.  Dr.  F.  H,  Homer*  recom- 
mends tho  following  preparation  to  destroy  cockrnaclies. 
Mix  one  teaspoonfid  of  powdered  arsenic  with  a  table- 
spoonliil  of  mashed  potato,  and  crumble  one  tliird  of  it, 
every  night,  at  bedtime,  about  the  kitchen  hearth,  or  where 
the  insects  will  find  and  devour  it.  As  both  of  these  prep- 
arations are  very  poisonous,  great  care  should  be  talvcn  in 
the  use  of  them,  and  of  any  portions  that  may  be  left  by 
Uie  insects. 


•  Downin^S  lI.ir11cillBirist,  Vol.  n.  p.  3U  {jiaa.  I8i»J, 
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II.  GBASPERS.  {Orthaplera  mplana.) 
Tliese,  which  consist  of  the  Mantiis,  called  praying  mantes  ] 
and  sootlisayers,  &om  their  sin^ur  attitudes  and  motions, 
and  camel-crickets,  from  the  great  length  of  the  neck,  are 
chiefly  tropical  insects,  thougli  some  of  tliem  are  occasionally 
found  in  tliis  country.  Moreover,  they  aro  exclusively  pre- 
daceous  insects,  sci^ng,  with  tlieir  singular  fore  legs,  cater- 
pillars, and  other  weaker  insects,  which  they  devour.  They 
are,  therefore,  to  be  enumerated  among  tlie  insects  that  are 
Leneficial  to  mankind,  by  keeping  in  check  those  that  subsist 
on  vegetable  food. 


III.    WALKERS.    ( Orlhoptera  amlidi 


rio.) 


To  tills  division  belong  various  insects,   mostly  found  in 
warm  climates,  and  displaying  the  most  extraordinary  forms. 
Some  of  them  aro   fiirnished   with  wings,  which,  by  tlieir 
shape,  and  tlie  branching  veins  witli  whicli  tliey  are  covered, 
exactly  represent  leaves,  either  green,  or  dry  and  witliercd  | 
snch  are  tlie  walking-leaves,  as  they  are  called  (Phi/llium 
palchrifoliiim,  niceifoUum,  &c.).     Others  are  wingless,  of  a   , 
long  and  cylindrical  shape,  resembling  a  stick  with  tlie  bark   I 
on  it,  while  the  slender  legs,  standing  out  on  each  side,  givo 
to  these  insects  almost  precisely  the  appearance  of  a  little  ] 
branching  twig,  whence  ia  derived  the  name  of  walking-sticks, 
generally  applied  to  them.     The  South  American  Bacteria  J 
arumatia,  ruMspirutsa,  ajid  phi/llina,  aud  two  species  of  Dia- 
fheromera  ? '    described    and    figured   in   Say's   "  American  \ 
Entomology,"  under  the  names  of  Spectrum  ftmoratum  (Fig.  ; 
G7,  malc^  and  hivitlxitum,  are  of  the  latt«r  descripdoii.     These  1 
insects  aro  very  sluggish  and  inactive,  are  found  among  trees  1 

[1  Two  species  of  Pfcntm.i  are  noticed,  Th«  llr»l  ii  Baeaneulm /tmoralM,  Sny, 
which  hu  nlwi  received  Ilio  iintno  of  SanincuJiu  Sttyi,  Burm.,  iinil  under  which 
nnme  It  Is  best  knovrii  Id  Kiini]ii!a>i  niitbora.  The  Inttcr  whs  \img  ngn  flared  by 
Sloll,  fn  hl>  ptmt  work  u[iot>  tlie  Onhojilers,  nnd  hii  iMme  preoccnpied  IhAt  of 
Sayitiiil  aboiilcl  bu  retBiiml  fnr  it;  it  la  Jnuumoipftii  Buprriloiltt.  Tlie  Ibnner 
hna  been  &nad  in  most  of  the  Stotiu  «tt  of  (lie  Mlnsinlp))!,  wlillo  tli«  latter  It 
{•oouliu'  to  Floriiln  aoi  tome  of  tbe  Southern  Statei,  —  UllkKil  ] 
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and  bosbee,  on  Trliic}i  they  often  remain  motionless  for  a  long 
time,  or  walk  slowly  over  the  leaves  and  young  shoots,  which 


are  their  appropriate  food.  The  American  species  are  not 
so  numerous,  and  have  not  proved  so  injurious  as  particu- 
larly to  attract  attention. 


IT.    JUMPERS.     iOfthopitraie 


:a.) 


These  are  by  iar  the  moat  abundant  and  prolific,  and  tljo  1 
most  destnictive  of  the  Orthupterous  inse<^ts.  Tliey  were  all  1 
included  hy  Linnaeus  iji  his  great  genus  Gryllus,  in  separate  ] 
divisions,  however,  tliree  of  which  correspond  to  the  fiuniUea  \ 
Acheiad(f*  QrylUadce,^  and  Lociistiado!,^  in  ray  "  Catalogs  1 
of  the  Insects  of  Massachusetts,"  and  may  retain  the  synony-  J 
mous  Eiigltsli  names  of  Crickets,  Grasshoppers,  and  Locust 
These  three  Emilias  may  thus  be  distinguished  fix>m  t 
other. 

1.  Crickets  (Achetad^)  ;  with  the  wing-overs  horizon-^ 
tal,  and  furnished  with  a  narrow,  deflexed  outer  border  J' 
antenn.'G  long  and  tapering ;  feet  three-jointed  (except  (Ecan- 
thus,  which  has  four  joints  to  the  hind  feet)  ;  two  tapering, 
downy  bristles  at  the  end  of  the  body,  between  which,  in 

I   most  of  the  females,  there  is  a  long  spear-pointed  piercer. 

2.  Grasshoppers  (GRTLLin.E)  ;  with  the  wing-covers  slop- 
ing downwards  at  the  sides  of  tlie  body,  or  roofed,  and  not  \ 

'  bordered ;  antennie  long  and  tapering ;  feet  with  four  joints ;. 
j  end  of  tlie  body,  in  tlie  females,  with  a  iirojecting  sword  or 
I  Babrc-shape<I  piercer. 

3.  Locusts  (LbfrsTAD-E)  ;  with  the  wing-covers  roofed, 
and  not  bordered  i  antenna!  rather  short,  and  in  general  no( 
tapering  at  tlie  end ;  feet  with  only  tliree  joints ;  female  witli 
out  a  projecting  piercei*. 

1.  Crickets.     (^Aohelada.') 

There  may  sometimes  be  seen  in  moiat  and  soft  ground, 

pkrlicularly  around  ponds,  little  ridges  or  hills  of  loose  fresh 

earth,  smaller  than  those  which  are  formed  by  moles.     Tliey 

I-  cover  little  burrows,  that  usually  terminate  l»encath  a  stone 

\  or  clod  of  turf.     These  burrows  are  made  and  inhabited  iy 

r  mole-crickets,  wliicli  are  among  the  most  i-xtraordinaiy  of 

the  cricket  kind.     The  common  molo-cricket  of  this  cwuitiy! 

•  (.VjiWiu  Aditl-i.  Liimii-m.         )  Grylbit  TelUgania,  L.        (  OryOa 
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(Fig,  68)  is,  wben  fullj'  grottii,  alxiiit  one  inch  and  a  quarter 
in  Ifngtli,  of  a  light  bay  or  fiiwn  color,  ^^^  ^ 

and  covered  with  a  very  shnrl  and  vel- 
vet-like down.  The  wing-covei-s  arc 
not  half  tile  length  of  the  aWomen.  and 
the  wingB  are  also  short,  their  tips,  wlit-n 
folded,  extending  only  about  onu  eighth 
of  an  inch  beyond  the  wuig-covers, 
Tlie  fore  legs  are  admirably  adapted 
for  digging,  being  verj-  short,  broad, 
and  strong ;  and  the  shanks,  which  aro 
excessively  broad,  fiat,  and  tliroc-sided, 
have  the  lower  side  divided  by  deep 
nou-hes  into  four  tinger-like  projections, 
iJiat  give  to  tliia  part  very  mucli  the 
npjK-araiice  and  the  power  of  the  hand 
of  a  mole.  From  this  similarity  in 
structure,  and  from  its  burrowing  habits, 
this  insect  receives  its  scientific  name  of  Gnjlhtalpa,  derived 
from  (}ryUm,  the  ancient  name  of  tiie  cricket,  and  Talpa, 
a  mole;  and  oar  common  species  has  tlie  additional  name 
of  in-evijitnnia,*  or  ahort-winged,  to  distinguish  if  from  the 
European  species,  which  has  much  longer  wings.  Hlole- 
crickets  avoid  the  light  of  day,  and  are  active  chiefly  dming 
die  night.  Tliey  live  on  the  tender  roots  of  plants,  and  ui 
Europe,  where  they  infest  moist  gardens  and  meadows,  they 
ofttJD  do  gi-eat  injury  by  InuTowing  under  tlio  turf,  and 
cutting  off  the  roots  of  the  grass,  and  by  unilermining  and 
destroj-iiig,  in  tlus  way,  sometimes  wliole  beds  of  cabbages, 
beans,  and  flowers.  In  the  West  Indies,  extensive  ravages 
have  been  committed  in  the  filantatlons  of  the  sugar-cane  by 
another  species,   Qryllolalpa  didnctr/la,  wlilch  has  only  two 

■  Senfll*.  ■■  Onh»pt^n!»,"  P-  SOS,* 

(■  II  vat  prurlfiiiiily  ilwcriljpri  hy  Bnrmei'ler,  iinilpr  Ihe  tinrnp  G.  iorfli,  nn'l 
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finger-like  projections  on  the  sliin.     The  mole-cricket  of  1 
rope  lays  from  two  to  three  hundred  eggs,  and  the  young  ■] 
do  not  come  to  maturity  till  the  thiiMl  year ;  circiunstnnceg  J 
botli  contributing  greatly  to  increase  tlie  ravages  of  tliese] 
insects.     It  h  observed,  that,  in  proportion  as  cultivation  is  I 
extended,  destractive  insects  multiply,  and  their  depredation^  I 
become   more   serious.     We  may,  therefore,  in  process  of  j 
time,  Bnd  mule-crickets  in  this  country  quite  as  much  a  pest  ] 
B3   tliey  are   in  Europe,   although   their   depredations   have  J 
bitlierto  been  limited  to  so  small  an  extent  as  not  to  hava  1 
attracted  much  notice.     Should  it  hereafter  become  necessary  ] 
to  employ  means   for  checking  them,  poisoning   might  be  I 
tried,  such  as  placing,  in  the  vicinity  of  their  burrows,  grated 
carrots  or  potatoes  mixed  with  arsenic.     It  is  well  known  < 
[  that  swine  will  eat  almost  all  kinds  of  insects,  and  that  tliey  j 
J  are  very  sagacious  in  rooting  tliem  out  of  tlie  ground.     They  J 
\  night,  therefore,  be   employed  witli   advantage   to   destroy  I 
I  these  and  other  noxious  insects,  if  other  means  should  fail. 
We  have  no  house-crickets  in  America;'  our  species  in- 
habit gardens  and  fields,  and  enter  our  houses  only  by  acci- 
I  deut.     Crickets  are,  in  great  measure,  nocturnal  and  solitary 
[  insects,  crtieealing  themselves  by  day,  and  coming  fi'om  their 
k  retreats  to  seek  their  food  and  their  mates  by  night.     Tliere 
f  are  some  species,   however,  which   differ  greatiy  from  the 
f  others  in  their  social  habits.     These  are  not  unfrequently   ' 
[•*eeu  during  the  daytime  in  great  numbers  in  paths,  and  by 
I  the  roadside ;  but  the  other  kinds  rarely  expose  themselves 
I  to  the  light  of  day,  and  their  music  is  heard  only  at  night. 


I  "With  crickets,  as  with  grasshoppers,  locusts,  and  hanest-   , 
I  flies,  the  males  only  are  musical;  for  the  females  are  not 
i'provided  with  tlie  instruments  fi'om  which  the  sounds  enutted 

[•  Tlili  InnpiiiEO  mny  npply  )o  Iht  imrtienlar  district  In  whioh  Dr.  IlMri*  irnulal 
'ill  oWrvitloiu,  bul  it  woiil'l  be  gmtultiiuB  bi  ■»;-  (list  vt  have  no  houMt-orloketl  J 
B  Amorien,  for  nnlbiii)!  in  Letlor  known  to  l]ii"  counlry-peoplo  of  Mitrj-laud  tl 
Itia  "cricket  nii  the  heiirlh,"  and  in  tome  tmloi»  of  the  West  they  nrv  bIki  wonfl 
tnown  to  Inhnblt  tlio  chiuitiL'y-placvs  tmd  fint-lloor  itpnrtmentg  or  tb«  dvcltingi.  ■ 
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by  these  different  inst-cts  arc  prodiict-d.  In  the  male  cricket 
these  make  a  part  of  tlie  wing-covers,  tho  liorizonial  and  ovi!i^ 
lapping  portion  of  which,  near  the  thorax,  is  convex,  and 
marked  wiih  lai-ge,  strong,  and  irregularly  curved  veins. 
WHjeii  tlie  cricket  slirilla,  (we  cannot  say  sings,  for  he  has 
no  vocal  organs,)  he  raises  the  wing-covora  a  httle,  and 
shntHus  iljera  togellier  lengthwise,  so  that  the  projeining 
veins  of  one  are  made  to  grat«  against  tho»o  of  the  other. 
The  English  name  cricket,  and  the  French  eri-cri,  ai-e  e\i- 
dently  derived  from  tlie  creaking  somids  of  these  insects. 
Mr.  \\liii«  of  Selbome  says  tliat  "  the  shrilling  of  the  field- 
cricket,  thougli  sliarp  and  stridulous,  yet  marvellously  de- 
lights some  hearers,  tilling  their  minds  with  a  train  of  summer 
ideas  of  evcrytlung  that  is  rural,  verdurous,  and  joyous " ; 
E«n^menta  in  whicli  few  persons,  if  any,  in  America  will 
participate;  for  with  us  the  creaking  of  crickets  dues  not 
begin  till  summer  is  gone,  and  the  continued  and  monotonous 
sounds,  which  they  ki-cp  up  during  the  whole  night,  so 
long  as  autumn  lasts,  are  both  wearisome  and  sad.  Where 
crickets  abfuuid,  they  do  great  injury  to  vegetation,  eating 
the  most  tender  parts  of  plants,  and  even  devouring  roots 
an<l  fruits,  whenever  they  can  get  them.  Melons,  squashes, 
and  even  potatoes,  are  often  eaten  by  them,  and  the  quantity 
of  grass  tliat  they  destroy  must  be  great,  from  tlie  immense 
niunbers  of  these  insects  wliich  are  sometinies  seen  in  our 
meadows  and  fields.  They  may  be  poisoned  in  the  same 
way  as  mole-crickets.  Crickets  are  not  entirely  confined 
to  a  v^etable  diet ;  they  devour  other  insects  whenever  they 
can  meet  with  and  can  overpower  them.  They  deposit  their 
eggs  which  are  numerous,  in  the  ground,  making  holes  for 
iJiei.-  reception,  wilh  their  long,  spcar-pointed  piercers.  The 
egffl  are  laid  in  tho  autumn,  and  do  not  appear  to  be  hatched 
till  the  ensuing  Bnmmer.  The  old  insects  for  the  most  part, 
die  on  tlie  approach  of  cold  weather ;  but  a  few  survive  the 
winter,  by  sheltering  themselves  under  stones,  or  in  holes 
Si-cure  from  the  access  uf  water. 


Fig.  68. 
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The  scientific  name  of  the  genus  that  ihcludes  &e  cricket 
is  Acheta,  and  our  common  species  is 
the  Acheta  tMreviata  (Fig.  69),  so 
named  from  the  shortness  of  its  wings, 
vrhich  do  not  extend  heyond  the  wing- 
covers.  It  is  about  three  quarters  of 
an  inch  in  length,  of  a  block  color,  with 
a  brownish  tinge  at  the  base  of  the 
wing-covers,  and  a  pale  lino  on  each 
side  above  the  deflexed  border.  The 
pale  line  is  most  distinct  in  tlio  female, 
and  is  oftentimes  entirely  wanting  in 
tlie  male. 

We  have  another  ipecies  ivith  very 
short  or  abortive  wings ;  it  is  entirely 
of  a  black  color,  and  measures  six  tenths  of  an  inch  in  length 
from  tlie  head  to  the  end  of  the  body.  It  may  be  called 
Acheta  nir/ra,*  the  black  cricket. 

A  third  species,  dirtering  from  these  two  in  being  entirely 
destitute  of  wings,  and  in  liaviiig  the  wing-covers  proportion- 
ally much  slmrter,  and  the  last  joint  of  the  feelers  (jialj/i) 
almost  twice  tlic  length  of  tlie  preceding  joint,  is  turthennore 
distinguished  from  tliem  by  its  greatly  inferior  size,  and  its 
different  coloring.  It  measures  from  three  to  above  four 
tenths  of  an  inch  in  lengtli,  and  varies  in  color  from  dusky 
brown  to  rusty  black,  the  wing-covers  and  hindmost  thiglis 
being  always  somewhat  lighter.  In  the  brown isli-colored 
varieties  three  longitudinal  blacrk  lines  arc  distinctly  visible 
on  the  top  of  tlie  head,  and  a  black  line  on  each  side  of 
the  thorax,  which  is  continucil  along  the  sides  of  the  wing- 
covers  to  tlieir  tips.  This  black  line  on  the  wing-covers  is 
never  wanting,  even  in  the  darkest  varieties.  The  hindmost 
thighs  have,  on  the  outside,  thi-ee  rows  of  short  oblique 
black  lines,  presenting  somewhat  of  a  twilled  appearance. 
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Tlus  is  one  of  tlie  social  spec^ies,  whicli,  associated  tugethe 

in  gnntt  swanDS.  aiid  feeding  in  common,  fre-        ^^  ^ 

({oent  our  meadows  and  road-sides,  and,  so  far 

from  t 

us  fond  « 

be  calleiJ 

cricket 

Theso  1 
and  among  the  grass  and  low  herbage  ;  but  thcro 
is  anotJier  kbid  which  hihabits  tlie  sterns  and  branches  of 
Khnibs  and  trees,  concealing  itself  (hiring  tlie  dajtime  among 
the  leaves,  or  in  the  flowers  of  tliese  plants.  Some  Isabella 
grape-vines,  wiiich  were  trained  against  one  side  of  my 
house,  were  much  resorted  to  by  these  delicate  and  noisy 
littlv  crickets.  Tlie  males  begin  to  be  heard  alwut  tlie 
middle  of  August,  and  do  not  leave  us  until  after  the 
middle  of  September.  Their  sbrilUng  is  excessively  loud, 
and  is  produced,  like  that  of  othor  crickets,  by  ihe  rubbing  of 
one  wing-cover  against  the  other ;  but  they  generally  raise 
tlieir  wing-curers  mnch  higher  tlian  other  crickets  do  while 
Ihey  are  playing.  These  wing-covcra,  in  tlie  males,  are  also 
veiy  Urge,  and  as  long  as  the  wings  ;  they  are  exceedingly 
lliiii,  and  perfectly  transparent,  and  have  the  horizontal 
jKtrtion  dividi-d  into  four  unequal  parts  by  three  oblique 
raised  lines,  two  c*f  which  are  panUleJ  and  form  an  angle  with 
tho  anterior  line.  Tho  antenna;  imd  legs  are  both  very  long 
and  slender,  tlie  liinder  lliiglis  being  much  smaller  in  pro- 
portion tliaii  those  of  other  crickets,  and  the  liindmost  feet 
have'  four  instead  of  tliree  joints.  The  two  bristle-fbnned' 
appendages  at  tho  end  of  the  body  are  as  long  as  Uie  piercer, 
aud  tho  latter  is  only  about  half  the  lengtli  of  the  body,  while. 
in  tbe  ground-crickets,  the  piercer  is  nsufllly  as  long  as 
thu  body,  or  longer.  These  Insects  have,  therefore,  been  scp- 
antvd  from  the  other  crickets,  under  the  genericai  name  of 
lEcantliui,  a  word  which  means  inhabi^ng  flowers.     They 


154 


ORTIIOPTERA. 


may  be  called  climbing  crickets,  from  their  bablt  of  mounting 
upon   |)lants  and   dwelling  among  the   Icavi'S  and   Hoivers. 
According  to  M.  SalW,"  tlie  feniide  makes  sevt-nd  }H.'rfora- 
vtions  in  the  tender  stems  of  plants,  and  in  each  perforation 
f  thrusts  two  eggs  quite  to  the  pitli.     The  ^^  ar«  hatched 
Labout  midsummer,  and  tlie  young  immediately  issue  front 
I  tiieir  nests  and  conceal  themselves  among  tlie  thickest  foliage 
I  plant.     When  arrived  at  maturity  the  males  begin 
I  &eat  nocturnal   serenade  at  the  approach  of  twilight,  and 
■.continue  it  with  little  or  no  intermission  till  the  dawn  of  day. 
I  Should  one  of  tliese  little  musicians  get  admid!>ion  to  the 
I  chamber,   his   incessant   and   loud   shrilling  will   effectually 
banish  sleep.     Of  three  specicfl  wliich  in- 
habit the  United  States,  ono  only  Is  found 
in  Massachusetts.     It  is  tlio  (Ecanthm  ni- 
veut  (Fig.  71),  or  white  climbing  cricket.. 
The   male   is   ivory-whito,   with   tlic   up- 
per side  of  the  first  joint  of  tlio  antennae, 
and  the   head   between   tlie   eyes,   of  an 
ochrc-yellow  color ;  there  js  a  minute  black 
dot  on  the  under  sides  of  the   tirst  and 
second  jouits  of  ilie  antenniK ;  and  in  some 
^individuals  the  extremities  of  tlie  feet  and  the  under  slda 
tlie    hindmost   thighs   are   ochre-yellow.     The    body   19 
X)ut  half  an  Inch  long,  exclusive  of  tlie  wing-covers.     Thfe 
female  (Fig.  72)  is  usually 
rather  longer,  but  the  wing- 
eovers   are   much   narrower 
than  those  of  the  male',  and 
there  is  a  great  diversity  of 
Wloring  in  tliis  sex  ;  the  body  being  sometimes  almost  wliite, 
I    greenish-yellow,    or    dusky,    and    blackish    beneath. 
There  are  three  dusky  stripes  on  the  head  and  thorax,  and 
the  legs,  antennie,  and   piercer  are  more  or  less  dnsky  or 
blackish.     The  wing-covers  and  wings  are  yellowish-white, 
•  MenKiria  Inturno  1«  LooutU  grlllijiita     8to,  Vnrona,  IT&O. 


n 


I 


THE    GKASsnOPrEBS. 


155 


sometimes  witli  a  tinge  of  green,  and  the  nnngs  ore  rather 
longer  tlian  the  co%'ers.  Some  of  these  insects  have  beeu 
sent  to  me  by  a  gentleman  who  foimd  them  piercing  and 
laying  eggs  in  the  brunches  of  a  peacli-tree.  Anothor  cor^ 
respondent)  who  is  interested  in  the  tobacco  culture  in  Con- 
necticut, informed  me  that  they  injured  tlie  plant  by  eating 
holes  in  the  leaves. 


2.  GaASSHOppEHa,    ((?;^Wrf.y,) 

Grasshoppers,  properly  so  called,  as  before  stated,  are  those 
jumping  orthopterous  insects  which  have  four  joints  to  all 
ihejr  feet,  long  hristle-forraed  autenme,  and  in  which  the 
females  are  pro\-ided  with  a  piercer,  flatt^'ned  at  the  sides, 
and  somewhat  resembhng  a  sword  or  cimeter  in  sliape.  The 
wing-covers  slojw  downwards  at  the  sides  of  tlie  body,  and 
oi'erlap  only  a  little  on  the  top  of  the  back  near  the  thorax. 
This  overlapping  portion,  which  forms  a  long  triangle,  is 
traversed,  in  the  males,  by  sti-ong  projecting  veins,  between 
which,  in  many  of  them,  are  membranous  spaces  as  transpar- 
ent su  glass.  The  sounds  emitted  by  the  males,  and  varying 
according  to  the  species,  are  produced  by  the  friction  of  these 
overlapping  portions  together. 

In  Massachusetts  there  is  one  kind  of  grasshopper  which 
forms  a  remarkable  exception  to  the  other  native  insects  of 
this  ftmily ;  and,  as  It  does  not  seem  to  have  been  named 
or  descril>eil  by  any  author,  although  by  no  means  an  xm- 
conunon  Insect,  it  may  receive  a  passing  notice  here.  It  is 
found  only  under  stones  and  rnbbish  in  woods,  has  a  short 
thidi  bodv,  and  remarkably  stout  hind  thiglia.  like  a  cricket, 
but  ia  entirely  destitute  of  wing-covers  and  wings,  even  when 
arriTed  at  maturity.  It  belongs  to  M.  Serville's  genus  PI<a- 
lanffoj>nx.  and  I  propose  to  call  it  PhaUmffopsU  'nutcuMa,* 

*  Or^lut  maruhttug,  HiutU.     C&ulngue  ot  the  iDseetB  af  UuuclinieCM.* 
(•  Aceortlng  lo  the  nuthority  nf  ErichBO'i,  it  *«»  pravimi.ly  doicribod  with 
«  Phatanifijiiii  lajiiilifolii,  Biinn  — Uhleil] 
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(Fig.  78,)  the  spotted  winglesB  cricket.  Its  body  is  of  a  pala^ 
yeUowisli-browu  color,  darker  on  the  back,  wliich  is  coverwi  1 
with  little  ligl  It-colored  ] 
spots,  und  tlie  nutsido  of  I 
tht!  liiiidiuDst  thighs  is  ] 
marked  with  niimeroua  1 
short  oblique  lines,  di»'  ] 
posed  in  parallel  rows, 
like  those  on  the  lliiglis  of 
heta  viltata.  It  varies  in  length  from  one  half  to  more  tlum  | 
3  quarters  of  an  inch,  escluaive  of  the  piercer  and  1 
!fae  body  Is  smooth  and  sliining,  and  tlio  back  is  arched. 
Most  grasshoppers  are  of  a  gi-etMi  color,  and  are  tiirmshed  I 
rith  wings  and  wmg-covers,  the  latter  fr«iucntly  resembling  I 
the  leaves  of  trees  and  shrubs,  upon  which,  indeed,  many  of 
these  insects  pass  the  greater  part  of  their  lives.  Their  leftf- 
like  form  and  green  color  evidently  seem  to  have  been  de-  I 
signed  for  their  better  concealment.  They  are  nocturnal  I 
insects,  or  at  least  more  active  by  night  than  by  day.  When  I 
taken  between  tlie  fingers,  they  emit  from  tbeJr  mouths  a  I 
considerable  quanti^  of  dark-colored  fluid,  as  do  tdno  the  ] 
locusts  or  diuniiU  grasshoppers.  They  devour  the  leaves  of  J 
plants,  and  lead  a  solitaiy  life,  or  at  loaat  do  not  associate  J 
and  mignite  fi-om  place  to  place  m  great  swanns,  like  si 
of  the  crickets  and  the  locusts.  There  is  a  remarkable  differ-  I 
ence  in  their  habits,  which  docs  not  ap]>eai'  to  have  been  J 
described  hitherto.  Soniu  of  these  grasshoppers  live  Dpon  1 
grass  and  other  herbaceous  or  low  plants  in  fields  and  mead-  1 
ows.  The  piercer  of  the  females  is  oth'n  straight,  or  only  | 
slightly  cnrvi'<l.  They  commit  their  eggs  to  the  earlJi,  thrust-  J 
big  them  into  hnlcs  made  therein  witli  tlie  piercer.  They  lay  j 
R  large  number  of  eggs  at  a  time,  and  cover  them  with  a  kind  | 
of  varnish,  which,  when  dry,  forma  a  thin  film  that  ci 
pletely  encloses  them.  These  eggs  are  elongatcil,  and  nearly  i 
of  an  ellipsoiilnl  form.  Other  green  CfrylH  live  upon  trees  I 
and  shi-ubs,     Tlielr  wing-covers  and  wings  are  broader,  and  i 
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thc'ir  iiiercer  is  shorter  and  often  more  cur\-ed,  tlian  In  tho 
foregoing  kinds.  They  do  not  lay  their  e^^  in  the  ground, 
but  dypiKit  them  upon  branches  und  twiys,  in  reguinr  i-ows. 
My  atteutioii  win  first  directed  to  the  egy*  of  the  tree-grylli 
by  Mr.  F.  C.  Hill,  late  of  Philadelphia. 

Somo  of  these  grasshoppers  have  the  front  of  the  head 
obtuse,  and  others  have  it  conical,  or  prolonged  to  a  point 
between  tlie  antenna.  Among  the  former  is  the  insect 
which,  from  its  peculiar  note,  is  called  the  katy-did.  Its 
body  is  ol'  a  pale  green  color,  the  wing-covers  and  wings 
bebg  some-whiit  darker.  Its  thorax  is  rough  like  shagreen, 
and  has  somewhat  the  form  of  a  saddle,  being  curved  down- 
wards on  each  side,  and  rounded  and  shghtly  elevated  behind, 
and  is  marked  by  two  slightly  transverse  fiurows.  The 
wings  an?  ratlier  shorter  tlian  the  wing-covers,  and  the  latter 
are  very  large,  oval,  and  concave,  and  enclose  the  body  with- 
in their  concavity,  meeting  at  the  edges  above  imd  below, 
somewhat  hke  the  two  sides  or  valves  of  a  pea-pod.  The 
vuns  are  large,  veiy  distinct,  and  netted  like  tliose  of  some 
leaves,  and  lliere  b  one  vehi  of  larger  size  rmming  along  tlie 
middle  of  each  wing-coVer,  and  simulating  the  midrib  of  a 
leaf.  The  musical  organs  of  the  male  consist  of  a  pair  of 
tuborets.  They  are  formed  by  a  thin  and  transparent  raera- 
brane  stretched  in  a  strong  half-oval'  frame  in  the  triangular 
overlapping  jxirtion  of  each  wing-cover.  During  the  daytime 
these  insects  are  silent,  and  conceal  themselves  among  the 
Ig&vcs  of  trees ;  but  at  night  they  quit  their  lurking-places, 
and  the  joyous  males  begin  the  tell-tale  call  with  which  tlicy 
enliven  tlieir  silent  mates.  This  proceeds  fi^m  tlie  friction 
of  the  taboret  frames  against  each  other  when  the  wing-overs 
BX9  opened  and  shut,  and  consists  of  two  or  tliree  distinct 
notes  atruost  exactly  resembling  articnlated  sounds,  and  cor- 
responding with  the  number  of  times  that  the  wing-covers 
are  openetl  and  shut ;  and  the  notes  are  repeated  at  intervals 
of  a  few  minutes,  for  hours  together.  The  mechanism  of  the 
tnburL'ts,  and  the  concavity  of  the  wing-covers,  reverberate 
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and  increase  tlie  sound  to  such  a  degree,  ttiut  it  may  be 
beard  iii  tlie  stillness  of  tlie  night,  at  the  distance  of  a  (juarter 
of  a  mile.  At  the  approach  of  twilight  the  katy-did  mounta 
to  the  upper  branches  of  the  tree  in  which  lie  lives,  and,  as 
soon  as  the  shades  of  evening  prevail,  begins  his  noisy  babble, 
while  rival  notes  issue  from  the  neighboring  trees,  and  the 
groves  resound  with  the  eall  of  "kaly-did,  she-did"  the  live- 
long night.  Of  tliia  insect  I  have  met  witli  no  scientitic 
description  except  my  own,  which  was  published  in  1831  in 
tlie  eightli  volume  of  the  "  Encyclopaedia  Americana,"  page 
j^_  ;^^  42.    It  is  the  Plaiyphylluvi* 

concavum,f  (Fig.  74,)  and 
measures,  from  the  head  to 
tlie  end  of  the  wing-covers, 
rather  more  than  one  inch 
and  a  half,  the  body  alone 
being  one  incli  in  length. 
The  piercer  is  broad,  later- 
ally compressed,  and  curved 
like  a  cimetcr ;  and  there 
are,  in  both  sexes,  two  little 
thom-like  projections  from 
the  middle  of  the  breast  lie- 
twccn  the  fore  legs.  The 
katy-did  is  found  in  the  per- 
fect state  during  the  months 
of  Septenilwr  and  October,  at  which  time  the  female  lays  her 
eggs.      These  ore  slate-colored,  and  are  rather   more  than 


[  *  Thi<  li  Cp'tijAyllut  ptrifiinllatui,  Bnrm.  =  Lunula  innpicHlnla,  Fab.  Dr. 
BuTit's  generic  nuinu  hn  prioritj  over  tliul  of  llumioittDT,  and  honca  Iht»  buBCt  ■ 
iniut  be  Miled  Plolypliglhm  jHnpieOititum,  Fib.  The  iiiUci  cnllud  kalr.ilid  In 
Uia  Soulbem  StBlDi  It  ontirely  diflerent  (Wrni  thi*  one.  ■Itbongb  Iti  habltof  (ilting 
upon  Uio  treet  nnd  Imulng  thU  shrill  nolo  hru  intlaced  KniM  poTwiru  lo  mIstaJie  It 
for  ihe  tme  one  from  New  Kngl«n(I,  TliB  Snallieni  knty-dicl  belongs  to  the  gcnoii 
Phglb'ptira,  nnd  frniii  Ihe  ovlposiior  being  th»ped  ooiiiewhiLt  like  tbtit  of  LoniKa 
evrvicanJa,  U«  Ceer,  l)r.  Harris  nupposed  11  U)  ba  tluit  ipeolei,  —  Uicuul] 
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Dne  eighth  of  an  inch  in  length.  They  rL-sembli;  tiny  oval 
iHTalve  shells  in  ehape.  The  insect  lays  them  in  two  con- 
tiguous rows  along  tlie  surface  of  a  twig,  the  bark  of  which  b 
previously  sliaved  ofi'  or  made  rough  with  her  piercer.  Each 
row  consists  of  eight  or  nine  eggs,  placed  somewhat  obliquely, 
and  overlapping  each  other  a  little,  ond  they  are  fastened  to 
the  twig  with  a  gummy  substance.  In  hatching,  tlie  egg  splits 
open  at  one  end,  and  tlie  young  bisect  creeps  through  the  cleft, 
I  am  indebted  to  Miss  Morris  for  specimens  of  tluae  eggs. 

We  have  anotlier  broad-winged  green  gi'asshopper,  differ- 
ing from  tlie  katy-did,  in  having  ihe  wing-covers  narrower, 
Aat  and  not  concave,  and  shorter  than  the  wings,  the  thorax 
smooth,  flat  above,  and  abruptly  bent  downwards  at  a  right 
angle  on  each  side,  and  the  breast  without  any  projecting 
spines  in  the  middle.  The  piercer  has  the  same  fonn  as  that 
of  the  katy-did.  The  musical  organ  of  tlie  left  wing-cover, 
which  is  the  uppermost,  is  not  transparent,  but  is  green 
and  opaque,  and  is  traversed  by  a  strong  curved  vein ;  that 
of  the  right  wing-covcr  is  semi-transparent  in  the  middle. 
This  insect  is  the  -Phi/lloptera  oblongifolia,*  (Fig.  75,)  or  ob- 
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long  leaf-winged  grasshopper.  Its  body  measures  about  an 
inch  in  length,  and  from  the  head  to  the  tips  of  the  wings. 
from  an  inch  mid  three  quarters  to  three  inches.  It  is  found 
in  its  perfect  state  during  the  months  of  September  and 
October,  upon  trees,  and,  when  it  flies,  makes  a  whizzing 
noisu  somewhat  like  that  of  a  weaver's  shuttle.     The  notes 


I  «p*cle»  from  th*  hun/uGa  of  Lin- 
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of  the  male,  though  grating,  are  comparativelj'  feeble.     Th^ 

femnlf3  lay  their  eggs  in  the  autmmi  on  the  twigs  of  treeal 

,  and  shrubs,  in  double  rows,  of  seven  or  eight  eggs  in  cachJ 

These  eggs,  in  form,  size,  and  color,  and   in   tlieipv 

Eftrrongement  on  the  twig,  strikingly  resemble  those  of  thefl 

|)uity-did.     The    Rev.   Thomas   Hill,   of  Waltham,  had  thai 

I'luudness  to  proeura  some  of  them  for  me  from  Philadelphia.  \ 

A  third  species,  also  of  a  green  color,  with  still  narrower  1 

wing-covers,  which  are  of  almost  equal  widlli  from  one  end*! 

to  tlie  other,  but  are  rounded  at  tho  tips,  and  are  shorter^ 

tlian  the  wings,  lias  the  head,  thorax,  musical  organs,  and! 

breast  like  those  of  tlie  preceding  species,  but  the  piercer  is  1 


I  much  shorter,  and  very  much  more  crooked,  being  bent  1 
I  vertically  upwards  from  near  its  base.  The  male  has  a  lung  ' 
I  tapering  projection  from  the  under  side  of  the  extremity  of 
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die  bod/,  curv'ud  upwards  like  tlie  piercer  of  tlio  female. 
This  grasshopper  belongs  to  llie  geiuus  Fhaiurojilcra,  ao 
munixl,  probably,  because  tlio  wings  are  visible  twyond  the 
tips  of  tlic  wing-covers ;  and,  as  it  does  not  appear  to  Imve 
been  described  before,  I  propose  to  call  it  aiujnu^fiylia," 
(Fig.  70.)  the  narrow-leaved.  It  measures  from  (be  fore- 
head to  the  end  of  the  abdomen  about  three  quarters  of  an 
inch,  and  to  the  tips  of  tlie  wings  from  an  incJi  niitl  a  half 
to  an  incli  and  three  quarters.  Its  habits  appear  to  be  the 
same  as  those  of  the  oblongifolia.  It  comes  to  niatnritj 
some  time  in  the  latter  part  of  August  or  the  beginning  of 
Seplcmber. 

From  the  middle  till  the  end  of  srnnmer,  the  grass  in  our 
meadows  and  moist  fields  is  filled  with  myriads  of  little  grass- 
hoppers, of  different  ages,  and  of  a  light  green  color,  with  a 
brown  stripe  on  the  top  of  the  bead,  extending  to  the  tip  of 
the  little  smooth  and  blunt  projection  between  the  antenna>, 
and  a  broader  brown  stripe  Ixmnded  on  each  side  by  deeper 
brown  on  the  top  of  the  thorax.  Tlio  antennaj,  knees,  and 
shanks  are  green,  faintly  tinted  with  brown,  and  the  feet  are 
dnsky.  When  come  to  maturity,  they  measure  three  quar- 
ters of  an  inch  or  more,  from  the  forehead  to  the  end  of  the 
body,  or  fine  inch  to  the  ends  of  the  wing-covers.  The 
latter  are  abruptly  narrowed  in  tlie  middle,  and  taper  thence 
to  the  tip,  which,  however,  is  rounded,  and  extends  as  far 
back  as  the  wings.  The  color  of  the  wing-covers  is  green, 
but  they  are  faintly  tinged  with  brown  on  the  overlapping 
{Ktrtion,  and  have  the  delicacy  and  semi-transparency  of  the 

•  1  Rmnerly  mlilook  Ihh  iiUMl  for  the  Lormln  eutvlciivla  of  Do  Goer,  wbicli 
Itiand  tn  tlie  Mi<lille  imd  Southeru  Suto,  bnt  run  !ii  MnuMlinMtta.  i»  n  lnrg«r 
NiM.  irilh  witi^-<ovim  brandcit  in  tho  mitldle,  nnd  dlfTerent  orgaiii  in  tlie  male, 
I   and  belongi  to  the  genua  Fk^U^ra.'' 

P  Tbi*  It  Iha  (rue  tur^imda  i  it  «iu  Heureil  by  Dniry  r>  P-  mgrti/nRa,  bnt  he 

■mbrtumtnlx  cinifuiiaiteil  It  with  a  ajiecln  Mitiewtutt  re«ml>]lng  il  fhim  South 

Alinirtl«n,  which  hm  eaosnt  eumn  inilhon  in  rarer  liia  flgnr*  lo  ttifl  oiie  desr.rilieil 

[  by  Urnianu;  but  Ihnt  U  a  cllfferent  lii<Mt.  liplonsinK  to  tiie  geaat  Fkfftr^fHm. 

t  TTiesynoimnyoflhle  spei'ioi  \i,  Phn<uroi>Um  iiim'miidi,  De  Oecr  =  P-  nyrHJbSa, 

DrUTJ  =  P.fptrBtrintall:S-c\.^  P.nnyiMi/oea,  Knrrii.  — ItiiLSK-J 
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skin  of  ail  onion.     The  slirilling  oi^aiis  in  llie  males  conoi 
of  a  transparent  glasay  spot,  bounded  and  traversed  bj  strong] 
vtans,  ill  the  middle  of  tlic  overlapping  portion  of  each  wing- 
cover,  wliich  part  is  proportionally  much  larger  and  longer^ 
than  in  tlie  other  graaahoppera  ;  but  tlie  transparent  spot  it 
rather  smaller  on  the  let^  tliau  on  the  right  wing-cover.     Ilw^ 
male  is  fiirthermore  distinguished  by  having  two  small  blacJcl 
spots  or  short  dashes,  one  behind  tlie  other,  on  each  win^J 
cover,  on  the  outside  of  the  transparent  spot.     The  wingsil 
are  green  on  their  front  margins,  transparent,  and  refleclingil 
a  feint   pink   color   behind.     The  piercer  of  the  lemale 
cimeter-shapcd,  being  curved,  and  pointed  at  the  end,  and  is 
about  three  tenths  of  an  inch  long.     The  hindmost  tliiglis,  in 
both  sexes,  are  smooth  and  not  spinous  beneath ;  tliere  are 
two  little  &]>ine3  in  the  middle  of  the  breast;  and  tlie  anten- J 
na  are  very  long  and  slender,  and   extend,  when  tame^fl 
back,  eonsidcrably  beyond  the  end  of  the  lund  legs.     During" 
the  evening,  and  even  at  oilier  times  in  shady  places,  the 
males  make  a  sharp  clicking  noise,  somewhat  like  that  pro- 
duced by  snapping  the  point  of  a  pen  against  the  tliumb-nail, 
but  much   louder.     This   kind   of  grasshopper  verj'  muclt>j 
resembles  the  Lockxta  aifUh  of  De  Geer,  which  is  found  i 
Pennsylvania  and  the  Southern  States,  but  does  not  inhabJt'l 
Massachusetts,   and   is   distinguished   Ironk'l 
our  species  by  having  the  wings  nearly  onitl 
tentli   of  an  inch   longer   than   tlie  win^ 
cover?,  tlie  antennae  excessively  long  (^tw«9 
inches  or  more),  and  the  piercer  not  quits  J 
so  much  cun'ed  as  in  our  species,  besidevi] 
other  differences  wliich   it   is  unnecessai^jj 
to  rccoi-d  here.     As  our  species  does  not  J 
appeal"  to  have  been   named,  or  described'!! 
by  any  provioos  writer,  I  propose  to  caQ^ 
it  Orchelimtim  vuUiare  (Fig,  77),  the  coi 
mon    meadow-grasshopper,    the    generiealjM 
name   signifying   literally,  I  dance   in  the^ 
meadow. 


FJ«.  77- 
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Willi  this  species  another  une  is  also  found,  bearing  a  con- 

I  aidt^mlile  resembliuice  to  it  in  color  and  form,  but  measuring 

only  four  or  live  tenths  oi'  an  inch  from  the  licad  to  the  end 

I  of  the  body,  or  from  seven  to  eight  tentlia  to  the  tips  of  the 

I  wings,  which  are  a  Uitlo  longer  than  the  wing-covei's.     The 

latter  are  narrow  and  taper  to  tlie  end,  which  is  rounded,  but 

tliB  overlapping  jMirtion  is  not  so  large  as  in  the  common 

I  flpedcs,  and  the  male  has  not  the  two  black  spots  on  each 

1  wing-cover.     The  upper  part  of  the  abdomen  is  brown,  with 

[  the  edges  of  thu  segments  greenish-yellow,  and  tlie  piercer, 

I  which  is  nearly  tliree  tenths  of  an  inch  long,  is  brown  and 

[  nearly  straight.     This  little  insect  comos  very  near  to  Lir- 

ciurta  faseiata  of  De  Geer,  who,  however,  makes  no  mention 

of  tlie  broad  brown  stripe  on  the  head  and  thorax.   I  therefore 

presume  that  our  sjuxiies  is  not  the  rig.  n. 

le,  and  propose  to  call  it  Orckeli- 

m  !/ritnle  (Fig.  78^,  the  slender 

meadow-grasshopper.     M.    Serville, 

L  by  whom  this  genus  was  instituted, 

I  has  described  tliree  species,  two  of 

I  which  are  stated  to  be  North  Amer- 

,  and  the  remaining  one  is  probably  also  from  this  coun- 
try ;  but  his  descriptions  do  not  answer  for  either  of  our 
species.  Both  of  these  kinds  of  meadow-grasshoppers  are 
eaten  greedily  by  fowls  of  all  kinds. 

One  more  grasshopper  remains  to  be  described.  It  is 
distinguished  from  all  tlic  preceding  species  bv  having  the 
head  conical,  and  extending  to  a  blunt  point  between  the 
L  eyes.  It  belongs  to  the  genus  Conocep/ialus,  a  word  express- 
(  of  the  conical  form  of  the  head,  and,  in  my  Catalogue 
I  uf  the  Insects  of  Massachusetts,  bi-ars  the  specific  name  uf 
[  mnffer  (Fig.  79,  mole),  the  sword-bearer,  Irom  the  long, 
[  straight,  sword-shaped  piercer  of  the  female,  It  measures 
I  nn  inch  or  more  from  the  point  of  the  head  to  the  end  of 
I  the  body,  and  from  one  inch  and  three  quarters  to  two 
f  inches  to  the  end  of  the  wing-covers.     It  is  pale  green,  with 
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the  head  whitish,  or  only  fiiintly  tinted  with  green,  and  the  I 
legs  and  abdomen  axe  pale  brownish-green.     A  little  tooth  J 


projects  downwards  from  tlie  under  side  of  the  conical  part  j 
of  the  head,  which  extends  between  the  antenna,  and  imme- 
diately before  this  little  tooth  is  a  black  line  bent  backwards 
on  each  side  like  the  letter  U.     The  hindmost  thighs  have 
five  or  six  exceedingly  miimte  spines  on  the  inner  ridge  of 
the  under  side.     The  slu-iUing  organ  0f  the  male  on  the  led 
wing-cover  is  green  and  opaque,  hut  that  on  the  right  has 
a  space  in  the  middle  that  is  transparent  like  glass.     Tlic 
piercer  of  thu  frmale  is   above  an  inch  long,   very  slightly-  . 
bent  near  the  body,  and  is  perfectly  straight  from  thence  to  J 
the  tip,  which  ends  in  a  point.     Tlie  color  of  tliis  grasahop-  I 
per  is  very  apt  to  change  after  deatli  to  a  diily  brown.     It  I 
comes  very  near  to  the  dissimilig  doscnbed  by  M.  Serville,  I 
but  appears  to  be  a  different  species.* 

•  la  the  collection  bBlouging  to  the  Boston  Sooioty  of  Nutnral  Hlitniy,  there  i»  I 
a  intect  which  1  snppon  to  bo  the  OinucefiAaJu  ditiimilU  of  Servitle.    It  wu 
tiken  iti  Xorth  Caroliali  bj  Profesrar  llenta.    The  conical  projeeCiou  or  the  head 
i*  aharler  and  mora  obtaie  than  in  the  tfoigtr,  the  tides  of  the  thorax  are  brown- 
ish, the  hindiDoet  tblgha  havo  &  doable  mw  of  bbick  dots  on  the  under  »ido,  nnj 
the  spinet  on  Ihia  part  are  more  onmcroas  and  rather  larger.    Profuior  HentK  bns 
eent  lo  me  IVom  Alnbnma  another  specie)  distinct  IVoiu  both  of  these,  aboDt  ll 
same  in  length,  but  coniidcrably  bnmdor.     Tlie  coaiool  port  of  the  bend  hetwewi  I 
the  c;e>  ia  broader,  flattened  above,  and,  a*  well  oa  the  thorax,  rough  like  ahogreeo.  ] 
There  li  a  projecting  tubercle  beneath,  but  Cbo  oarved  block  line  it  vanting,  and.  I 
the  tip  of  the  uoni>  hoa  ■  minute  point  abnipt)]'  bent  dovninrdi,  and  fortniiig  ■ 
hook.    The  aides  of  the  thomx  iro  bent  down  tmddenlj  so  ai  to  make  im  angiiliu  ■' 
ridge  on  each  aide  of  tlie  middle.    The  wing-covere  are  dotted  with  black  nmund 
their  edgei,  and  have  bIm  an  Irregular  row  of  larger  and  more  diallnot  spots  alooic    | 
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3.  Loruars.    (^Ltxriutatke.') 

Tlie  varioos  insects  included  under  the  name  of  locusts 
nearly  all  agree  in  having  their  wing-covers  rather  long  and 
narrow,  and  placed  ohliquely  along  the  sides  of  the  body, 
meeting,  and  even  overlapping  for  a  short  distance,  at  their 
upper  edges,  wliich  together  form  a  ridge  on  tlie  back  lilie  a 
sloping  roof.  Their  aiiteiinse  are  much  shorter  tlian  those  of 
most  grasshoppers,  and  do  not  taper  towards  the  vnd,  but  are 
uearly  of  equal  tliickness  at  hotli  extremities.  Their  feel 
have  ivally  only  three  joints ;  hut  as  the  under  side  of  the 
first  joint  is  marked  by  one  or  two  cross  lines,  the  feet,  when 

.  seen  only  from  below,  seem  to  be  four  or  five  jointed.  The 
females  have  not  a  long  projecting  piercer,  like  the  crickets 
and  grasshoppers,  but  tlic  extremity  of  Uieir  body  ia  provided 
with  fonr  short,  wedge-like  pieces,  placed  in  pairs  above  and 
below,  and  opening  and  shutting  opposite  to  each  other,  thus 
forming  an  instrument  like  a  jiair  of  nippers,  only  with  four 
short  blades  instead  of  two.  ^VTicn  one  of  these  insects  is 
about  to  lay  her  eggs,  she  drives  these  little  wedges  into  tlie 

I  earth  ;  ttiese,  being  then  opened  and  withdrawn,  enlarge  tlie 
cmfice  ;  upon  which  the  insect  inserts  tliem  again,  and  drives 
them  down  deeper  tlian  before,  and  repeats  the  operation 
aliuve  described  unlil  slie  has  formed  a  perforation  large  and 
deep  enough  to  admit  nearly  the  whole  of  her  abdomen. 

TIiu  males,  though  capable  of  producing  sounds,  have  not 
the  cvmbals  and  tabors  of  the  crickets  and  grasshoppers ; 
tlieir  instruments  may  rathi.T  he  likened  to  violins,  their  liind 
legs  being  the  bows,  and  the  projecting  veins  of  tlieir  wing- 
CDvern  the  strings.  But  besides  these,  they  have  on  each 
side  of  the  body,  in  the  first  segment  of  the  abdomen,  just 
above  and  a  little  behind  the  thighs,  a  deep  cavity,  closed  by 
a  thin  piece  of  skin  stretched  tightly  across  it.     These  pvoba- 

[    ttaa  mtddlB.    Tlio  hiDdmOBt  thiBhs  Hits  >  doablo  row  of  strong  spines  beiienlb,  ami 
l«plciit:Brls!lni>giitiinH<m1yiilK)Ulii«  Icnlh*  i.f  nii  iiioh  long.    This  iiuei^t  inuy 
I    b«  CsUeil  OnuieriAalut  uaelnaftu,  Crom  Ihe  tiuuk  iiii  tlie  lip  n(  the  htmil. 
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biy  act  in  some  measure  to  increase  the  reverberation  of  tl 
sound,  like  the  ca\'ity  of  a  violin.     When  a  locust  begins 
'  play,  lie  bends  tlie  shank  of  one  hind  leg  beneath  the  thigh3 
I  where  it  is  lodged  in  a  furrow  designed  to  receive  it,  and  j 
then  draws  the  leg  briskly  up  and  down  several  times  against  J 
[  the  projecting   lateral   edge   and   veins   of  the  wing-cover.  - 
'  Ho  does  not  play  both  fiddles  togetlier,  but  alternately,  for  a  \ 
little  time,  first  upon  one,  and  tlien  on  the  otiier,  standings 
meanwhile   upon   the  four  anterior  legs  and   the  hind  le£ 
wliieh  is  not  otherwise  employed.     It  is  stated  that,  in  Spoinjl 
people  of  fasiiion  keep  tliese  insects,  which  they  call  grilh,  in  I 
L'lLges,  for  the  sake  of  their  music. 

Locnsts  leap  much  better  than  grasshoppers,  for  the  thlglia  J 
of  their  lu'nd  legs,  tliough  shorter,  are  much  tliicker,  and! 
consequently  more  muscular  witJiin.  The  back  part  of  the  J 
shanks  of  these  legs,  from  a  little  below  the  knee  to  the  end, 
is  armed  with  strong  sharp  spines,  arranged  in  two  rows,  I 
These  may  serve  as  means  of  defence,  but  tlie  lower  ones  also  1 
help  to  fix  the  legs  firmly  against  the  ground  when  the  insect  J 
is  going  to  leap.  The  power  of  flight  in  locusts  is,  in  general,  \ 
mucii  greater  than  that  of  grasshoppers  ;  for  the  wing-covepsj  I 
being  narrow,  do  not,  like  the  much  wider  ones  of  gras&^J 
hoppers,  so  much  impede  their  passage  thi-ough  the  air;  while  j 
their  wings,  which  are  ample,  except  in  a  few  species,  and  I 
when  expanded  together  form  half  of  a  cii-cle,  have  very  ] 
strong  joints,  and  are  moved  by  very  powerful  muscles  witliia  j 
the  chest.  From  the  shoulders  of  the  wings  several  stout  ribs  j 
or  veins  pass  towards  tlie  hinder  margin,  spi-eading  apart,  J 
when  the  wings  are  opened,  like  tlie  sticks  of  a  fan,  and  a 
connected  and  strengthened  by  little  crossing  veins,  whi 
foi-m  a  kind  of  network.  The  same  structure  exists  in  the  J 
wings  of  grasshoppers,  but  in  them  the  lon^tudinal  ribs  ar6  I 
not  so  strong,  and  the  network  is  much  more  delicate.  Hence  | 
the  flight  of  grasshoppers  is  short  and  unsteady,  wliUe  that  of  I 
locusts  is  longer  and  better  sustained.  Many  locusts,  when  I 
tliey  fly,  make  a  loud  wliiitzing  noise,  the  source  of  which  does  I 
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not  seem  to  be  understood.  Tliose  of  our  native  locusts,  wliose 
flight  is  the  most  noisy,  are  the  coral-winged,  the  yellow- 
winged,  and  the  broad-winged  species.  But  as  these  are 
comparatively  small  insects,  and  never  assemble  in  such  great 
swarms  as  the  much  larger  migrating  locusts  of  Asia  and 
Africa,  the  noise  of  their  flight  bears  no  comparison  to  that 
of  the  latter.  When  a  large  nmnber  of  these  take  flight 
together,  it  is  said  that  the  noise  is  like  the  rushing  of  a 
whirlwind ;  and  hence  we  read,  of  the  symbolical  locusts 
of  the  Apocalypse,  that  the  sound  of  their  wings  was  as 
the  soimd  of  chariots  of  many  horses  nmning  to  battle ;  * 
and  of  others,  that  their  coming  is  like  the  noise  of  chariots 
on  the  tops  of  moimtains,  or  the  crackling  of  stubble  when 
overrun  and  consumed  by  a  flame  of  fire.f 

The  East  seems  to  have  suffered  severely  at  various  times 
from  the  irruptions  of  immense  swarms  of  locusts,  darkening 
the  sky  during  their  passage,  stripping  the  surface  of  the 
earth,  where  they  alight,  of  all  vestiges  of  vegetation,  and 
tlms  reducing,  in  an  inconceivably  short  time,  the  most  fertile 
regions  to  barren  wastes.  The  ground  over  which  they  have 
passed  presents  the  appearance  of  having  been  scorched  by 
fire ;  and  hence  the  name  of  locust,  which  is  derived  from  the 
Latin,:^  and  means  a  bunit  place,  is  highly  expressive  of  the 
desolation  occasioned  by  their  ravages.  Famine  and  pesti- 
lence have  sometimes  followed  their  appearance,  as  we  find 
recorded  by  various  wnnters.  In  the  Scriptures  §  frecpient 
mention  is  made  of  the  destructive  powers  of  locusts,  and 
these  accounts  are  fully  confirmed  by  the  testimony  of  numer- 
ous travellers  in  Asia  and  Africa,  some  of  whom  have  been 
eyewitnesses  of  the  devastations  of  these  insects.     Among 

•  Revelation  ix.  9.  t  J'>€l  ii.  5. 

}  Locus  and  uMus. 

§  For  an  explanation  of  the  various  passsigos  in  which  allasion  is  made  to  lo- 
custfl,  and  for  much  interesting  matter  relating  to  the  history  of  these  inj*ects,  as 
contained  in  the  Bible  and  ehicidatcd  l)y  the  aceouiits  of  historians  and  travellers, 
the  reader  is  referred  to  the  article  I^H-ust  in  the  leanied  and  in.-<tructivo  work  of 
my  father,  entitled,  "  The  Natural  History  of  the  Bible,  by  Thaddeus  Mason  Har- 
ris," 8vo,  Boston,  1820. 


168  ORTHOPTERA. 

the  later  accounts,  that  contained  in  Olivier's  "  Travels  "'^ 
does  not  seem  tii  have  b^en  quoleil  by  English  writers.  The 
following  is  a.  frue  translntioii  of  tlie  passage.  Olivier,  at  the 
time  of  writing  it,  was  .in  Syria.  "After  a  burning  soutk-a 
wind  had  prevaOed  for  some  lime,  there  came,  irom  tlie  1 
interior  of  Arabia  and  fi-om  the  southern  parts  of  Persia,  I 
clouds  of  locusts,  whose  ravages  in  these  countries  are  as 
grievous  and  as  sudden  as  the  destruction  occasioned  in 
Europe  by  tlie  most  severe  hnil-storm.  Of  these  my  com- 
jianion,  M.  Bragieres,  and  myself  were  twice  witnesses.  It 
is  difticidt  to  describe  the  eftect  produced  on  us  by  the  sight 
of  the  whole  atmosphere  filled,  on  all  sides,  to  a  vast  height, 
with  a  countless  mullitudo  of  these  insects,  wliich  flew  along 
with  a  slow  and  even  motion,  and  with  a  noise  like  the  dash- 
ing of  a  shower  of  rain.  The  heavens  were  darkened  by 
them,  and  the  light  of  the  sun  was  sensibly  diminished.  In 
a  moment  the  roofs  of  the  houses,  the  streets,  and  all  the ' 
fields  were  completely  covered  witli  these  insects,  and  in  two 
days  they  almost  eutu-ely  devoured  the  foliage  of  every  plant. 
Fortunately,  however,  they  continued  but  a  short  time,  and 
seemed  to  have  emigrated  only  for  the  purpose  of  providing 
for  a  continuation  of  their  kind.  In  fitct,  nearly  all  of  them 
which  we  saw  on  the  next  day  were  paired,  and  in  a  day  op 
two  afterwards  the  ground  was  covered  with  their  dead 
bodies.""  Tliese  were  not  the  still  more  celebrated  and 
destructive  migratory  locusts  (^LoeusUt  migratona),  but  con- 
sisted of  the  species  odled  Acrydiitm pcregrinum. 

Although  the  ravages  of  locusts  in  America  are  not  fol- 
lowed by  such  serious  consequences  as  in  tlie  Eastern  con- 
tinent, yet  they  arc  sufficiently  formidable  to  have  attracted 
attoniion,  and  not  unfrwpiently  have  tliese  insects  laid  waste 
considerable  trai'ts,  and  occasioned  no  little  loss  to  tlie  cul- 
tivator of  tlie  soil.  Our  salt-marshes,  which  are  accounted 
among  tJie  most  pro<iuctive  and  valuable  of  our  natural 
meailows,  are  frequented  by  great  numbers  of  the  small  rod' 
•  Olivier,  Voy«ge  dana  I'Erapirij  Ottmnnn,  I'^gyjitB  «t  In  perae,  Tom.  11.  ji.  *M. 
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leggucl  sjiecies  (Arn/diwn  fcmur-rahruTii'),  (Fig.  80,  p.  174,) 
tateruiinglL'd  offaslonally  with  some  larger  kinds.  These, 
in  certain  seasons,  almost  entirely  consume  tlie  grass  of  tliese 
mnrshes,  from  wliencc  tbey  tlien  take  their  course  to  tlie  up- 
lands, duvuuring,  m  tlieir  way,  grass,  corn,  and  vugetables, 
till  checked  by  llie  early  frosts,  or  by  the  close  of  the  nat- 
ural tena  of  their  existence.  When  a  scanty  crop  of  liay 
has  been  gathered  from  the  grounds  which  tliese  puny  pesls 
hftve  ravaged,  it  becomes  so  tainted  with  the  putrescent 
bodies  of  tiie  dead  locusts  contained  in  it,  that  it  is  rejected 
by  homes  and  cattle.  In  tliis  country  locusts  are  not  dis- 
tinguished from  grasshoppers,  and  are  generally,  though  in- 
correctly, comprehended  under  the  same  name,  or  luider  tliat 
of  flying  grassliiippers.  Tliey  are,  however,  if  we  make 
allowance  for  their  inferior  size,  quite  as  voracious  and  in- 
jurious to  vegctition  during  the  young  or  larva  and  pupa 
Btate^  when  they  are  not  provided  with  wings,  as  tliey  are 
when  fully  grown.  In  our  newspapers  I  have  sometimes 
seen  accounls  of  the  devastations  of  grasshoppers,  which 
could  only  be  applicable  to  some  of  our  locusts. 

At  various  times  they  have  appeared  in  great  abundance 
in  diflerent  parts  of  New  England.  It  is  stated  tliat,  in 
Maine,  "during  dry  seasons,  they  often  appear  in  great  mul- 
titudes, and  are  the  greedy  destroyers  of  the  half-part^hed 
herbage."  "  In  1749  and  1754  they  were  very  numerous 
and  voracious  ;  no  vegetables  escaped  these  greedy  troops  ; 
they  even  devoured  the  potato  tops ;  and  in  1743  an<l  175i» 
thoy  covered  the  whole  countiy  and  tlireat^ncd  to  rlevour 
everything  green.  Indeed,  so  gi-eat  was  the  alarm  they  oc- 
casioned among  the  people,  that  days  of  fastuig  and  praj-er 
were  appointe<I," "  on  a«?connt  of  the  threatened  calamity. 
The  southern  and  western  parts  of  New  Hampshire,  the 
Qorthem  and  eastern  parts  of  Massachusetts,  and  the  south- 
ern part  of  Vermont,  have  been  overrun  by  swarms  of  thiise 


[itloiy  of  Maluc,  Vul.  I.  pp.  101, 1( 
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miscalled  grasshojipers,  and  bavc  sufTered  niore  or  leas  from  ] 
their  dt.'|>ri;ilalions. 

Amtiiij;  tlie  various  accounts  whicli  I  have  Been,  tlie  follow- 
ing, extractwi  from  the  Travels  of  the  late  President  UwigUt,*  | 
seems  to  be  the  most  fiill  and  circumstantial.  "  Bennington  | 
(Vermont),  and  its  neighborhood,  liave  for  some  tJmo  past  ] 
been  infested  by  grasshoppers  (locusts)  of  a  kind  with  wbicli  | 
1  had  bclbre  been  wholly  unacquainted.  At  luast,  tlieir  his- 
tory, as  tjiven  by  resiiectable  persons,  is  in  a  great  measure  I 
novel.  They  apjiear  at  difterent  periods,  in  diHbrent  ywirs; 
but  the  time  of  their  continuance  seems  to  be  tho  same. 
This  year  (1798)  they  came  four  weeks  earlier  tlian  in  1797,  ' 
and  disappeared  tour  weeks  sooner.  As  I  liad  no  opportunity 
of  examining  them,  I  cannot  describe  their  form  or  tlicir  a 
Their  fiivorite  (bod  ia  clover  and  maize.  Of  the  latter  tliey 
devour  the  part  which  is  called  the  silk,  the  immcdiati.^  m^ns 
of  fecundating  the  ear,  and  thus  prevent  the  kernel  from 
coming  to  perfection.  But  their  voracity  extends  to  aln 
every  vegetable ;  even  to  tlie  tobacco  plant  and  the  burdock. 
Nor  are  they  confined  to  vegetables  alone.  Tlie  garments  of 
laborers,  hung  up  in  tlie  field  whilo  they  are  at  work,  these 
insects  destroy  in  a  tew  hours ;  and  with  the  same  vorncity 
tliey  devour  the  loose  particles  which  the  saw  leaves  U]Mm 
tlie  surfiice  of  pine  l)(«irds,  and  whi«rh,  when  separated,  are 
termed  sawdust.  The  appearance  of  a  boai-d  fence,  from 
which  tho  particles  had  been  oaten  in  tins  manner,  and  which 
I  saw,  was  novel  and  singular;  and  seemed  the  result,  not 
of  tJie  operations  of  the  j>lano,  but  of  attrition.  At  times, 
particnlarly  a  little  before  their  disappearance,  they  collect 
in  clouds,  rise  high  in  tlie  atmosphere,  and  take  cxieusire 
flights,  of  which  neither  the  cause  nor  the  direction  hna 
hitherto  Iwen  discovered.  I  was  autlieiitically  informed  tliat 
some  jiersons,  employed  in  raising  (lie  steejile  of  tin-  church 
in  Williamstown,  were,  while  standing  near  the  vnne.  cov- 
ered by  them,  and  saw,  at  the  same  time,  vast  swanns  of 
■  Tniv.l1.  Ill  N»w  Engliuid  nml  New  York,  hy  Tlinollij-  Dirljtiil.  Vol.  II.  p.  «"!. 
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tliom  flying  fer  above  their  heads.  It  is  to  be  obetTved, 
however,  lliat  they  custoomriiy  return,  aii<I  perish  on  the 
very  grounds  which  they  have  ravaged."  Tliroiijih  tlie  Iciiitl- 
nasB  of  the  Ilev,  L.  W.  Leouard,  of  Dublin.  Now  Hampshire, 
I  liave  been  fiivored  with  specimens  of  the  destructive  locusts 
which  occiisionaliy  appear  iii  tliat  part  of  New  England,  and 
which,  most  probably,  ai-e  of  the  samo  species  us  the  insects 
mentioned  by  President  Dwiglit.  They  prove  to  be  the  little 
red-legged  locusts,  whose  ravages  on  our  salt-marsliea  I  have 
already  recorded. 

in  the  summer  of  1838,  the  vicuiity  of  Baltimore,  Maiy- 
land,  was  infested  by  insects  of  this  kind  ;  and  I  was  iii- 
fonne<l  by  a  young  gentleman  from  tliat  place,  then  a  student 
in  Harvard  College,  that  they  were  so  tliick  and  destructive 
in  tlie  garden  and  grounds  of  Ids  father,  tJiat  tlio  negroes 
were  employed  to  drive  them  from  the  ganlen  with  i-ods ; 
and  in  tlii.t  way  they  were  repeatedly  wliipped  out  of  the 
grounds,  leaping  and  flying  before  the  extended  line  of  cas- 
tjgalors  like  ii  flock  of  fowls.  Some  of  tliesc  insects  were 
brought  to  me  by  tlic  same  gentleman,  on  Ins  return  to  die 
University,  at  the  end  of  tlie  summer  vacation,  and  tliey 
turned  out  to  be  speciuiens  of  the  red-legged  locusts  already 
mentioned. 

It  is  not  to  bo  supposed  that  tlicsc  are  the  only  depreda- 
tory locusis  in  tliis  countrj-.  Massachusetts  alone  produces 
a  large  number  of  species,  some  of  wliicli  have  never  been 
described ;  and  die  habits  of  many  of  them  have  not  been 
fully  iniTstigated.  Tlie  difficulty  which  I  have  met  with  in 
ascertaining,  from  mere  verbal  reports,  or  from  the  accounts 
that  occasionally  appear  in  our  public  prints,  the  scientific 
names  of  the  noxious  insects  which  are  the  subjects  of  such 
n-inarks,  and  tlie  impossibility,  without  this  knowledge  of 
their  names,  of  fixing  upon  the  true  culpiits,  has  induced 
mo  to  draw  up,  in  this  treatise,  brief  descriptions  of  all  our 
locusts,  as  a  guide  to  other  persons  in  their  investigations. 

AH  ihe  locusts   of  Massachusetts  that  are  known  to  mo 
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may  be  included  in  three  largo  groups  or  genera ;  viz.  Aary- 
diiim  (of  Geott'rny  and  Latreille),  Locueta  (^Gri/Uu.a  Loeanta 
of  Linnffius),  and  Tutrix  (of  LaU'eillo).  These  three  genera 
may  be  distinguished  from  each  otlier  by  the  following 
cliaracters.* 

1.  Acrifdmm.  The  thorax  (^proOtorax  of  Kirby)  and  the 
wing-covers  of  ordinary  dimensions ;  a  projecting  spine  in 
the  middle  of  tlie  breast ;  and  a  little  projecting  cushion 
between  the  naila  of  all  the  feet. 

2.  Locasta.  The  thorax,  and  usually  the  wing-covers  also, 
of  ordinary  duncnsions ;  no  projecting  spine  in  the  middle  of 
the  breast ;  cusliions  betweun  the  nails  of  the  feet. 

3.  Tetria,  The  thorax  (^prot}iorax)  greatly  prolonged, 
tapering  to  a  point  behind,  and  covering  the  whole  of  tlie 
back  to  the  extremity  of  the  abdomen ;  wing-covers  exceed- 
ingly ramute,  consisting  only  of  a  little  scale  on  each  side  of 
tlie  body ;  fore  part  of  the  breast  forming  a  projection,  like  a 
ci'avat  or  stock,  to  receive  the  lower  part  of  tlie  head ;  no 
spine  in  the  middle  of  tlie  breast ;  no  cushioua  between  the 
nails. 

•  I  liBvs  imt  conililerBil  it  neeemiry  W  glvo,  In  adilHioa  to  tb««a,  the  cli»riclei» 
that  (lisCluiiiiUh  thuD  frotn  tUe  oilier  gonsm  of  Anicrlcnn  loeustt,  whicb  ore  uot 
Ibniid  in  MuHHcliawtU,  but  nilil  tlie  characlerlitict  ur  tlieau  genera  in  tliia  nnle. 

Opumala.  Uociy  slender  «u4  eylliidrli^nl ;  hem!  long  ind  cotiienl,  eiclaadlng 
wllh  an  nliliise  |inlnt  IntM-een  the  utteanie:  eyes  obliing  nnil  bii<1  oMIquei  KnMn- 
tm  Bhort,  rtntlfinod,  and  innro  or  lets  anlnrgod  townrcl  the  I>iue,  nnJ  (operlng 
Uiwanl  tJia  point;  h  pointed  tuberele  betwneii  rliu  fnre  legi  on  tlie  breast;  iriii^ 
coven  imtTow  nnil  polnledi  fiwo  sloping  down  lownrd  the  braMt,  mid  (brmlng  fto 
acute  Bnglo  willi  tba  top  of  tbe  lieHd. 

Trtaalit.  Body  mlher  thicker;  hend  shorter,  bat  ending  In  n  blunt  wmo  be- 
tween Uio  anleiinic;  eyet  oval  and  oblique;  aiitennw  short,  flattened,  eclatjed 
noar  the  hasB,  and  tapering  to  a  poiot;  no  tubercle  between  the  fore  legs;  wing- 
coven  wMer  nnd  not  no  pointed:  face  sloping  towari  the  breuRt,  ami  formlnK  on 
imgtaofforty-llvo  degrees  with  the  lop  of  the  bond;  lllonut  flat  above,  nnd  marked 
with  (lira*  longflurtiniil  elovatfil  Hnoi. 

X^iUera.  Itabust;  heHd  not  onir*!,  but  with  a  prqjection  between  tile  Olr- 
tanmer  fucemrticnlj  atiteniiB!  mlher  short,  flnttoned  more  or  less,  m.d  tajiering  at 
th*  and ;  a  apltie  between  the  fore  tegu  on  the  hrmist ;  wing-covert  about  u  long  u 
(he  abdenieii,  obtune  or  natclied  at  the  endt  cliomx  with  three  elevated  created 
Utiftt,  whioli  are  freqnentlir  nolehed. 

SuBM&a.  Very  thick  nnd  sdort:  hend  oblu.B;  fiuie  vertlcnit  antonnie  jbort.  of 
tqnal  thickneu  to  the  end,  eevenleen  or  eighteeti  jointed;  Umrax  witli  >  mme- 
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I.    AcRirDllM.      Spinn-breatled  Locritts. 

This  word,  which  13  nearly  the  same  as  one  of  the  Greek 
names  of  a  iocast,  has  been  variously  applied  by  liifferont 
fntoraologists.  I  liave  followed  Latrcille  and  Serville  ia  con- 
fining it  to  those  locusts  wliich  have  a  projecting  epino  or 
tubercle  in  the  middle  of  the  fore  pai-t  of  the  breast  between 
tlie  foru  K*gs.  To  this  gL-nus  belong  tho  following  native 
species. 

1.  Aerydium  alutaceum.     Lealher-coiorcd  Locii'^I. 

Dii'W  brownish  yelh)w;  a  paler  yellow  stripe  on  the  top 
of  the  head  and  thorax  ;  a  slightly  elevated  longitudinal  line 
on  tlie  top  of  tlie  thorax ;  wlng-covcrs  semi-transparent,  with 
irregular  brownish  spots ;  wings  transparent,  uncolored,  netted 
wiili  dirty  yellow  ;  abdomen  ynth  transverse  rows  of  minute 
blackish  dots ;  hincbnost  tJiiglis  whitish  within  and  without, 
the  white  portion  bounded  by  a  row  of  minute  distant  black 
dots,  and  crossed,  herring-bone  fashion,  by  numerous  brown 
lines  ;  hindmost  sbanks  reddish,  with  yellowish- white  s|)ines, 
which  are  tipped  witli  black.  Length,  to  the  end  of  the  ab- 
domen, IJ  inch  ;  the  wing-covers  expand  over  3  inches. 

Tliia  insect  was  brouglit  to  me,  from  Martha's  Vineyard, 
by  Mr.  Itobert  Treat  Paine.  It  Ijears  a  close  resemblance  in 
form  to  Aerydium  Amcricaniim  of  De  Geer,*  a  much  larger 
and  more  showy  Southern  species. 

2.  Aerydium  jlavo-vitlatum?    TolloAv.«i[ripcil  Locust. 

Dull  green  or  olive-colored,  with  a  yellowish  line  on  each 

side  from  the  forehead  to  the  tips  of  the  wing-covers ;  bind- 

wIiM  olemtvi]  cn»t:  a  apine  bolwean  tlio  foro  logs  on  the  breast;  wing-covers  uwl 

wlnp  TTiiuih  tbortflr  thHn  the  nbdomcii- 

Th«flnt  twnof  Ui«e^etii!ni>eeni  10  conaect  tha  coDc-hmded  gnHboppers  with 
lb*  lOCDHt  rimllj,  while  ihn  InM  iwo  uppiwich  aenrar  to  tho  genu*  Jcry/iiim; 
UUuij  Ibrflpi  jnnon,  howe*cT,  btb  interjioMd  between  tlieiD. 

[*  Thti  rcf^rance  to  De  Ce«r  i*  Incorrect,  no  nioh  ipcoin  lining  Ibiinil  in  bis 
work*;  it  BWT  nier  to  Drarv.     IIIUalniTIana  I.  pi.  49,  t.  S.  —  DHUKIi.] 

(•  Thin  In-jot  wii"  pn!rloii*l.ff  ilo«;rilj«i  hy  Buy,  wbo  enll"  ll  A.  birittntu*- 
The  differanco  botwcoa  the  tpecle*.  ns  found  iu  Kow  EnglonJ  and  Ihut  of  tba 
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most  shfliiks  and  feet  blood-rod,  the  spines  tipped  with  black ;  I 
wings  transparent,  fiiintly  tinged  with  pale  green,  and  nett*^d 
wn'tli  greenisli-biijwn  lines.  Tlie  abtionien  of  ttio  i 
very  obtnse  and  curves  upwards  at  the  end,  and  is  {iimished, 
gn  each  side  of  the  tip,  with  a  rather  large  oblong  square 
appendage,  which  has  a  little  projecting  angle  in  the  middle 
of  the  lower  side.  Length,  to  tip  of  the  abdomen,  from  1 
inch  to  Ij;  expands  from  1^  inch  to  2  inches. 

Tliis  and  the  following  sjiecies  probably  belong  to  the 
subgenus  Ojya  of  Serville.  The  yellow-striped  locust  is 
one  of  our  most  common  insects.  It  is  readily  known  by  its  , 
color,  and  by  tlie  two  yellowish  lines  on  tlie  tliorax,  extend- 
ing, when  tlie  insect  acquires  wings,  along  the  inner  mar^n 
of  tlie  wing-covers.  It  is  very  troublesome  in  gardens, 
climbing  upon  the  stems  of  beans,  peas,  and  flowera,  devour- 
ing tlie  leaves  and  petals,  and  defiling  tliem  with  its  excre- 
ment. The  young  begin  to  appear  in  June,  and  they  come 
to  tlieir  growtli  and  acquire  their  wings  by  the  first  of  .\u- 
gust,  Wlien  about  to  moult,  like  other  locusts,  they  cling 
to  tlie  Btt>m  of  sumo  piiint,  till  the  skin  bursts  and  the  insect 
witlidraws  its  body  and  legs  from  it,  and  leaves  tlie  cast-skin 
still  fiiatened  to  the  plant. 

3.  Acrydium  feinur-nJiram}"  Rt'd-legged  Locust.  (Fig.  80.) 
Griiaded  with  dirty  olive  and  brown  ;  a  black  spot  extend- 
ing from  the  eyes  along  the  sides 
of  the  thorax ;  an  oblique  yellow 
line  on  each  side  of  the  body  be-. 
neatli  the  wings ;  a  row  of  dusky 
brown  spots  along  the  middle  of 
tlie  wing-covers ;  and  the  hindmost 
slianks  and  feet  blood-red,  with  black  spines.     The  wingp 

WMtitm  nBclions  of  the  Union,  coosiiti  only  In  tlio  color  of  the  Ipgs  »™i  grmiter 
deptb  at  tint  uiion  (lie  tliomx,  &c.     In  the  Intlri'.  tlie  tyaoDytny  stuidi  Oa  fullowi: 
A.  <  GibpttiHU)  iivillnlia,  Siiy  =  A.  ( Cnhflmut)  fcmonau*,  Burm.  =  A.  Miliei-H, 
Sorv.  =  A. Jtavo-iiaalim,  Hnrris.  —  I'ru.nn.l 
(1°  TfaUlBalMM  Ol^rpfcuu.— VULkll.) 
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are  transporeat,  with  a  very  pale  greenisli -yellow  tint  nest 
to  the  body,  and  are  netted  with  brown  lines.  Thi;  hind- 
most thighs  have  two  large  spots,  on  the  upper  side,  and  the 
estremity,  black ;  but  are  red  below,  and  yellow  on  the  in- 
side. The  appendages  at  the  tip  of  the  body  in  the  male 
are  of  a  long  triangular  form.  Length  from  J  ijieh  to  1 
inch ;  exp.  i\  to  1|  inch, 

The  red-legged  locust  was  first  described  by  De  Gecr  from 
specimens  sent  to  liim  from  Pennsylvania,  and  I  have  re- 
tained the  scientific  name  which  he  gave  to  it.  It  is  the 
Grifllue  (^Locugla)  eryth'opwit  of  Gmetin,  and  the  Acrydiiim 
frmorale  of  Olivier,  It  apjjears  to  be  very  generally  diffused 
tlu-oughout  the  United  States,  and  sometimes  so  greatly 
abounds  in  certain  places  as  to  be  productive  of  great  injury 
to  vegetation,  I  have  alrt-ady  described  its  prevalence  on 
our  salt-marshes ;  and  it  seems  to  constitute  those  large  mi- 
grating swarms  whose  flight  lias  been  observed  and  recorded 
.  in  various  parts  of  this  country.  It  comes  to  maturity  with 
us  by  the  latter  part  of  July ;  some  broods,  however,  a  little 
earlier,  and  othere  later.  It  is  most  plentiful  and  destructive 
daring  tlie  months  of  August  and  September,  and  does  not 
disai>pear  till  some  time  in  October. 

II.  LiK'CSTA.  Locuxts  Proper. 
With  tiie  English  entomologists,  I  ap])ly  the  name  Locutta 
to  tliat  genus  which  includes  the  celebrated  migrating  locust, 
or  Or^Ilus  Locu-gta  iniffratoria  of  Linnieua,  By  the  older 
Frt-nch  enlomolo^sts  the  insects  contained  in  it  were  united 
to  the  gcnns  Acr^tMum;  but  Latreille  aftei-wards  separated 
thnn  fixjm  Acrydium  uiidiT  the  gcncrical  name  of  (Edipoda 
(which  means  swelled  leg),  and  he  is  followed  in  this  by 
Servilie,  the  latest  writer  on  the  Orthoptera,  In  the  in- 
sects of  tliis  genus  the  breast  is  not  armed  with  a  blunt 
spine  or  tubercle,  a  character  which  distinguishes  the  genus 
Aen/dium  from  it.  In  other  respects  these  two  genera  are 
much  alike. 
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1.  Locutta  Carolina.*  "     Carolina  Locust,     (Plalo  III.  Fig.  3.) 
Pale   yellowish   brown,   witli   small   dusky  spots ;   wings  I 
black,  with  a  broad  yellow  liind  margin,  wliicii  Is  co\'(.Ted 
with  diisky  spou  at  the  tip.     Length  from  1  to  1 J  inch ;  exp. 
2i(  to  above  3^  inches. 

A  more  detailed  description  of  this  large,  common,  and 
well-known  species  is  unnecessary.     Tho  Carolina  locust  is 
found  in  abundance  by  the  road-side,  from  the  middle  to  tho   j 
end  of  summer.     It  generally  makes  use  of  its  large  and 
handsome  wings  in  moving  from  place  to  place.     It  is  fi-c-   , 
quently  found  in  company  with  the  red-legged  locust  in  the  i 
vicinity  of  salt-marshes,  but  it  generally  prefers  warm  and 
dry  situations.     Pairing  takes  place  witli  tliis  species  in  tba 
months  of  September  and  Dctober,  immediately  after  which 
the  female  pre]>ares  to  lay  her  eggs.     These  are  deposited  at  j 
the  bottom  of  a  cylindrical  hole  in  the  gnmnd,  made  in  tha  j 
manner  already  described,  and  are  not  hatched  till  the  fol- 
lowing spring.     The  abdomen  of  the  female  atlmits  of  being  i 
greatly  extended  in  lengtli;  hence  she  frequently  deiiosita] 
her  eggs  at  the  depth  of  nearly  two  inches  lieneatli  the  sur- 
fitce  of  the  soil, 

2.  iMCUsta  eetrallina.     Coral-winged  Locust. 
Light  brown  ;  spotted  with  dark  bro\vn  on  tlie  wing-cov- 
ers; wings   light  vermilion   or   coi-al-red.  with  an  external 
dusl^  border,  which  is  wide  and  paler  at  the  tip,  narroweil 
and  darker  Iwhind;  hind  shanks  yellow  with  black-tipped   ' 
spines.     Length  1  to  1|  inch;  exp,  2|  to  2J  inches. 

This  species  closely  resembles  the  Acridium  tubirculatwn 
of  Palisot  de  Beauvois,  which  seems  to  bo  the  (EiMpotia  (H»-   ' 
caidea  of  Serville,  found  in  the  Southern  States,  of  a  much    ' 
larger  size   than   the  coral-winged   locust,  and   having   the 
wings  of  a  much  deeper  and  duller  red  color,  and  the  black- 
■  Gryttvt  Locvtta  Otriiimu,  LitiniEiis. 
[  U  i,  Qtralina  muni  bo  ruftired  U>  (Edipoda.  —  Uiileii.] 
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bonier  not  so  mnch  narrowed  behind.  It  cannot  be 
mistaken  for  tlie  fene»tralit,  which  M.  Serville  dt-'scribes  as 
having  the  antennH^  nearly  as  long  as  the  body,  whereas  in 
tliis  sjR'cii's  tlicy  arc  not  half  that  length.  The  coral-winged 
locQst  IB  the  first  that  makes  its  appearance  witli  wings  in  tJie 
spring,  being  found  flying  about  in  warm  and  dry  pastures 
as  «irly  as  tljc  middle  of  April  or  the  first  of  May,  and  is 
rendered  very  conspicuous  by  its  briglit-colored  wings,  and 
iho  loud  noiso  which  it  makes  in  flying.  It  probably  passes 
ibe  winter  in  the  pupa  state,  and  undergoes  its  last  transfor- 
mation in  tlie  spring ;  but  its  history  is  not  yet  fully  known 
to  me,  and  tliia  opinion  ia  the  result  only  of  conjecture. 

3.  Lociata  tulpAurra.^     Yellow-winged  Locust.    (I'lute  I.  Fig.  6.) 
Dusky  brown  ;  tliorax  slightly  keeled  in  the  middle ;  wing- 
covers  ash-colored  at  their  estremities,  more  or  leas  distinctly 
sjiotted  with  brown  ;  wings  deep  yellow  next  to  the  body, 
dnsky  at  tip,  the  yellow  portion  bounded  beyond  the  middle 
l^  R  broad  dusky  brown  band,  which  curves  and  ia  prolongc-d 
on  the  hind  margin,  but  does  not  reach  the  angle  next  to  the 
'  extremity  of  the  body ;  liindraost  tliighs  blackish  at  the  end, 
I  and  witlt  two  black  and  two  whitish  bands  on  the  inside ; 
I   hindmost  shanks  and  their  spines  black,  with  n  broad  wliitjsh 
ling  just  below  the  knees.     Length  /j  to  IJ  inch  ;  exp.  Ij  to 
Zi  inches. 

This  insect  agrees  tolerably  well  with  tlie  brief  description 
I  pven  by  Fabriclus  of  his  Oryllue  fmlfihumig.  except  tlial  the 
I  wings  are  not  sulphur-yellow,  but  of  a  deeper  tint.  It  is  also 
I  described  and  figured  by  Palisot  de  Beauvois  under  tlie  name 


of  Acridium  tulphurmm.     It  is  a  rare  species 


1  this 


"cinity. 


I  hare  taken  it.  though  sparingly,  in  its  perfect  sUte,  in  May 
unU  in  Scptemlier.     The  elevated  ridge  on  the  top  of  tlie 
thorax  is  higher  than  in  any  other  species  found  in  Massachu- 
L  setts. 


Ill  L-kM""- 
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4.  Loevtla  Maritin. 


Maritime  Locust. 


Asli-gray ;  fece  variegated  with  white ;  wing-cove 
kled  with  minutu  brownish  spots,  and  Bemi-transparent  at  tiri 
wings  transparent,  faintly  tinted  with  yellow  next  the  bodyj 
uncoiored  at  Up,  with  a  series  of  irregular  blackish  sprti 
forming  a  curved  band  across  the  middle ;  hindmost  shai 
and  feet  pale  yellow,  widi  the  extreme  points  of  the  spind 
black.     Length  |  to  If  inch ;  exp.  itV  incl'  to  2J  inches. 

This  species  comes  very  near  to  Mr.  Kirby's  descripdoi 
of  llie  Loausta  leacostoma;  but  is  evidently  distinct  from  i 
and  does  not  appear  to  have  been  described  before.  I  ha^ 
received  it  from  Sandwich,  and  have  found  it  in  great  abu« 
dance  among  the  coarae  grass  which  grovra  near  the  cdgl 
of  our  sandy  beaches,  but  have  never  seen  it  except  in  tfaj 
immediate  vicinity  of  the  sea.  It  comes  to  maturity  and  la^ 
its  eggs  about  the  middle  of  August  or  a  little  later. 

5.  Lonuta  aqitalii}*     Barren-ground  Locust. 

Ash-gray,  mottled  with  dusky  brown  and  white ;  win 
covers  semi-transparent  at  tip,  with  numerous  dusky  spoil 
which  run  together  so  aa  to  form  three  transverse  baiidaj 
wings  light  yellow  on  their  basal  half,  transparent  ^ 
dusky  veins  and  a  few  spots  at  tlie  tip,  with  an  intermedial 
broad  black  band,  which,  curving  and  becoming  narrow 
on  the  hind  margin,  is  continued  to  the  inner  angle  of  tin 
wing;  liindmost  shanks  coral-red,  with  a  broad  wliite  rioj 
below  the  knees,  and  the  spines  dpped  witli  black.  LengI 
H  inch  ;  exp.  2i  inches. 

Mr.  Say,  to  whom  I  sent  a  specimen  of  this  handsoi 
locust,  informed  mo  that  it  was  his  Gryllm  equalts^  probaU 
intended  for  cequalie.    It  is  found,  during  the  months  of  Julj 


["  i.moritfma  mniit  be  ruftrred  to  (E<A)iorfa.  — UirLEn-l 
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and  August,  on  dry  biirreu  liilfs  and  on  sandy  pliuns,  upon 
the  scanty  herbage  intermingled  with  tiie  reindeer  moss. 

6.  Locugta  lalipennii?*     Broad-winged  Locust. 

Ash-colored,  mottled  with  black  and  gray ;  wing-covers 


grmi-tnmsparent  beyond  tlio  middle,  with  uiuneroua  blackish 
spots  which  run  together  at  the  base,  and  form  a  band  across 
tho  middle ;  wings  broad,  light  yi^llow  on  the  basal  Iialf,  tlie 
remainder  dusky  but  jiartially  transparent,  with  black  net- 
work, and  deep  black  at  tip,  and  an  intermcdiato  h'lvgular 
band,  formed  hy  a  contiguous  series  of  black  spots,  reaching 
only  to  the  hind  margin,  but  not  contuiued  towards  the  inner 
angle  ;  litndmust  shanks  palu  yellow,  witli  a  black  ring  Ijelow 
llie  knees,  a  broader  one  at  the  extremity,  and  a  blackish 
spot  behind  the  upper  part  of  the  shank.  Length  ^a  inch ; 
esp,  l-fir  inch. 

It  is  possible  that  this  may  be  a  variety  of  the  preceding 
species,   from  which   it   differs   especially  in  tlie  form  and  - 
width  of  llie  win^  and  in  the  colors  of  the  hindmost  shanks. 
It  is  found  in  the  same  places,  and  at  the  some  time,  as  the 
barren^round  locust. 


7.  liociuta  marmorata}^ 


Marbled  Locust.     (Fig.  81.) 

and  black ;  thorax 
ng-  SI, 


Ash-colored,  variegatod  with  pale  yelli 
suddenly  narrowed  before  the  mid- 
dle!, and  the  slightly  elevated  longi- 
tudinal line  on  the  top  is  cut  through 
in  the  middle  by  a  transverse  fissure ; 
wing-covers  marbled  with  large  whit- 
ish and  black  spots,  and  semi-transparent  at  the  end ;  ivings 
light  yellow  on  Uie  half  next  to  the  body,  transparent  near 
the  end,  with  two  black  spots  on  tlio  tip,  and  a  broad  inter- 
mediate black  band,  wbicli,  narrowed  and  curving  inwards 
on  the  hind  mar^,  neady  reaches  the  inner  angle;  hind- 
moat  thighs  pale  yellow,  black  at  the  extremity,  and  nearly 
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surrounded  by  two  broad  black  bands ;  hind  slianks  coral- 
witb  a  black  ring  immediately  below  the  knee,  and  folic 
by  a  wliite  ring,  black  at  the  lower  extremity  also,  with 
[  tips  of  the  spines  black.  In  some  individuals  there  i 
'  additional  black  ring  below  tlie  wliite  one  on  the  ali 
Length  from  -fa  to  above  -^a  inch  ;  exp.  1-^  to  1^^^  inch, 

The  murblwl  locust,  wliich  is  one  of  our  prettiest  specii 
is  found  in  the  open  places  contiguous  to  or  witliin  jiitch-pim 
woods,  flying  over  the  scanty  grass  and  reindeer  moss  which 
not  unfrequently  grow  in  these  situations.  It  is  marked  on 
the  wings  somewhat  like  tlie  barren-ground  locust,  but  is 
invariably  smaller,  witli  the  thorax  much  more  contracti 
before  the  middle.  It  appears,  in  the  perfect  state,  from  tb< 
middle  of  July  to  the  middle  of  October. 


8.  Loeusia  eueerala."'     Long-liomed  Locust. 


Ash-colored,  variegated  with  gray  and  dark  brown  ;  anten- 
nse  nearly  as  long  as  the  body,  and  with  flattened  joints ; 
thorax  vei-y  much  pinched  or  compressed  laterally  before  the 
middle,  with  a  slightly  elevated  longitudinal  line,  wluch  ia 
interrupted  by  two  notches ;  wing-covers  and  wings  lonj 
and  narrow ;  the  former  variegated  with  dusky  spots, 
semi-transparent  at  tip  ;  wings  next  to  the  body  yellow, 
sometimes  pale,  sometimes  deep  and  almost  orange-colored, 
at  otlier  times  uncolored  and  semi-transparent ;  with  a  bi 
black  band  across  the  middle,  which  ia  narrowed  and  pri 
longed  on  tlie  Iiinder  margin,  and  extends  quite  to  the  ii 
angle ;  beyond  the  band  the  wings  are  trauspareiit,  with  th< 
dps  black  or  covered  witli  blackish  spot« ;  hindmost  shaiikai 
I 'whitish,  with  a  black  ring  at  each  end,  a  broiid  one  of  th) 
^Mnie  color  just  above  the  mi<ldle,  and  the  spines  tip]>ed  with, 
black.  Length  i  inch  to  -^  inch ;  exp.  1-fi,  inch  to  morvj 
than  t^  inch. 

The  wings  of  this  species  are  very  variable  in  color  at  t]i 
base.     The  fenadmli*  described  by  M.  Serville  has  the 
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of  the  wings  verajilion-ri.'d,  but  in  otlier  rtspects  it  approaches 
to  ihis  spocies.  The  long-homed  locust  is  found  oftentjnies 
in  company  with  the  marbled  species,  and  also  near  sea- 
beaches  with  the  maritime  locust,  from  the  last  of  July  to  the 
middle  of  October. 

9,  Loeiula  mhulota."     ClouUed  Locust. 

Dnsky  brown ;  thorax  with  a  slender  keel-like  elevation, 
which  is  cut  acraas  in  tlie  middle  by  a  transverse  fissure ; 
wing-covers  pale,  clouded,  and  sjiotled  with  brown ;  wtnga 
transparent,  dusky  at  tip,  with  a  dark  brown  line  on  the 
^nt  margin ;  hindmost  shanks  brown,  with  darkor  spines, 
and  a.  broad  whitish  ruig  below  the  knees.  Length  from  -^ 
inch  to  more  than  1^^  inch ;  exp.  from  1^  inch  to  mora  than 
2  incites. 

A  very  common  species,  and  easily  known  by  its  clouded 
wing-covers  and  colorless  wings.  It  abounds  in  pastures, 
and  even  in  corn-fields  and  gardens,  diu'ing  the  months  of 
September  and  October,  at  wlilch  time  it  is  furnished  with 
wings  and  may  often  be  seen  paired  or  busied  in  laying  eggs. 
It  does  not  appear  lo  have  been  described  betbre. 

The  tliree  lt>]towing  locusts  differ  Irom  the  preceding  in 
having  tlie  anteimie  shorter  than  the  thorax,  and  slightly 
thickened  towards  the  end,  and  the  lace  somewhat  obliqaet 
the  mouth  being  iie^irer  tlie  breast  thau  in  oiu:  other  species 
of  Locosta ;  and  they  seem  to  constitute  a  distinct  group  or 
'  sob-genus,  which  may  receive  the  name  of  Tragocephala,^^  or 
goat-headed  locusts. 

10.  Loeusta  (  Traifoci-p/irila)  infiiscata.     Dusky  Locust. 

Dtuky  brown ;  thorax  with  a  slender  keel-like  elevation ; 

'  wing-co\-erfl  £untly  spotted  with  brown ;  wings  transparent, 

pale  greenish  yellow  next  to  tlie  body,  with  a  large  dusky 

[  It  L.  n^mlota  mult  bo  refferml  la  (RSpoila.  —  UniMK.] 
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clouJ  aeai'  tlic  middle  of  the  liind  niar^n,  and  n  black  linel 
uii  tlic  front  margin ;  hind  thighs  )m1o,  with  two  lurge  blackl 
^}o^s  on  the  inside ;  hind  shanks  brown,  with  darker  spines,  1 
and  a  broad  wliidsh  ring  below  the  kuees.  Length  }  inch^l 
exp.  above  Ij  inch. 

This  somewhat  resembles  the  clouded  locust,  from  which,  J 
however,  it  is  easily  distinguished  by  its  muc)i  shortt-r  ant«nfl 
nse  and  tlie  dusky  cloud  on  the  liinder  margin  of  tlie  wings.:^ 
I  liave  captured  it  in  pastures,  in  the  perfect  state,  from  tlio  I 
middle  of  Maj-  to  near  the  end  of  July.  I  believe  that  it  has  | 
never  been  described  before. 

II.  LfOcmta  {Ti-agocppkaia)  viridi-fasciata.     Greeii-slripi'd  tiOCUsL  1 
(Plate  III.  Fig.  2.) 
Green ;  tliorax  keeled  above ;  wing-covers  wiili  a  broad  I 
green  stripe  on  the  outer  mai'gin  extending  from  the  bas&l 
beyond  the  middle  and  inchjding  two  sniall  dusky  spots  on  T 
the  edge,  the  remainder  dusky  but  semi-transparent  at  the 
end  ;  wings  transparent,  very  pale  greenish  yellow  next  to 
the  body,  with  a  large  dusky  cloud  near  the  middle  of  tbo 
huid  margin,  and  a  black  line  on  the  front  margin;  antennte, 
fore  and  middle  legs  reddish ;  hind  tliigha  green,  with  two 
blai:k  spots  in  the  fiirrow  beneath ;  hind  shanks  blue-gray, 
witii  a  bi-oad  nhitish  ring  below  the  kneea,  and  the  spines 
whitish,  tipped  with  black.     Length  about  1  inch  j  exp.  fram 
jnore  than  IJ  ro  nearly  2  inches. 

This  insect  is  the  Aerydiam  viridi-fasnatum  of  De  Geer, 
ft-ho  was  the  first  describer  of  it,  the  Q-ri/Uug  I'trffiuittiim  of 
s,  llie  GrtfUut  Locusta  chrymmelaa  of  (imelin,  the 
ertfdiiim  marffiiuitum  of  Olivier,  and  the  AcrUiiuin  hemiptc- 
1  of  Palifiot  de  Beauvois.  It  is  remarkable  that  a  species 
8d  strongly  marked  as  this  is  should  have  been  so  profusely 
named.  Pallsot  de  Beauvois  seems  to  have  selected  the  most 
appropriate  name  for  it ;  for  the  green  portion  of  the  wing- 
covers  is  thick  and  o|)a(jue,  and  the  dusky  portion  thin  and 
aemi-transparent,  as  in  the  wing-covers  of  Hemipteroua,  in- 
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sects.  It  is  very  common  in  pastm*es  and  mowing  lands 
from  the  first  of  Jmie  to  the  middle  of  August,  being  found 
in  various  states  of  maturity  throughout  this  period.  The 
young  also  appear  still  earlier,  and  are  readily  known  by 
their  green  color,  and  large  compressed  thorax,  which  is 
arched  and  crested  or  keeled  above,  and  by  their  very  short 
and  flattened  antennsB.  These  locusts  are  sometimes  very 
troublesome  in  gardens,  living  upon  the  leaves  of  vegetables 
and  flowers,  and  attacking  the  buds  and  half-expanded  j^etals. 
The  larvae  or  young  survive  the  winter,  sheltered  among  the 
roots  of  grass  and  under  leaves. 

12.  Laciuta  (^Tragocephald)  radiata.     Radiated  Locust. 

Rust-brown ;  thorax  keeled  above ;  wing-covers  entirely 
brown,  but  semi-transparent  at  the  end  ;  wings  transparent, 
with  brown  network,  and  the  principal  longitudinal  veins 
black ;  they  are  very  faintly  tinted  with  green  next  to  the 
body,  have  a  large  dusky  cloud  near  the  middle  of  the  hind 
margin,  and  a  brown  streak  on  the  front  margin ;  hind  shanks 
reddish  brown,  a  little  paler  below  the  knees,  and  the  spines 
tipped  with  black.  Length  about  1  inch  ;  exp.  from  If  to  2 
inches. 

This  species  is  now  for  the  first  time  described.  It  seems 
to  be  rare.  I  captured  one  specimen  in  Cambridge  on  the 
1st  of  July,  and  have  received  another  from  Dr.  D.  S.  C.  H. 
Smitli  of  Sutton,  Massachusetts.  It  is  found  in  North  Caro- 
lina as  early  as  the  month  of  May  in  tlie  perfect  state. 

The  following  species  have  the  face  still  more  oblique  than 
the  foregoing,  but  the  antenna)  are  much  longer,  particularly 
in  tlie  males,  in  which  they  nearly  equal  the  body  in  length, 
and  are  not  enlarged  towards  the  end.  The  eyes  are  oval 
and  oblique,  and  there  is  a  deep  hollow  before  each  of  them 
for  the  reception  of  the  first  joint  of  the  antennie.  The 
thorax  is  not  crested  or  keeled,  but  is  flattened  above,  with 
three  slender  threadlike  elevated  lines,  and  the  hind  margin 
is  very  nearly  transverse,  or  not  much  (if  at  all)  angulated 
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behind.  The  wing-covers  and  wings  are  extremely  short. 
The  hind  legs  are  long  and  slender.  I  propose  therefore  to 
separate  these  species  from  the  other  locusts  under  a  sub- 
genus by  the  name  of  Chhealtis^  derived  from  the  Greek, 
and  signifying  a  grasshopper. 

13.  Locusta  {CMo'ecdtis)  conspersa.     Sprinkled  Locust. 

Light  bay,  sprinkled  with  black  spots ;  a  black  line  on  the 
head  behind  each  eye,  extending  on  each  side  of  the  thorax 
on  the  lateral  elevated  line;  wing-covers  oblong-oval,  pale 
yellowish  brown,  with  numerous  small  darker  bro^Ti  spots ; 
wings  about  three  twentieths  of  an  inch  long,  transparent, 
with  dusky  lines  at  the  tip ;  liind  shanks  pale  red,  with  the 
spines  black  at  the  end.     Length  nearly  ^u  inch. 

This  may  be  merely  a  variety  of  the  following  species, 
though  very  differently  colored. 

14.  Locusta  {ChioeaUis)  ahortivcu     Abortive  Locust 

Brown  ;  wing-covers  with  dark  brown  veins  and  confluent 
spots,  covering  two  thirds  of  the  abdomen ;  wings  three 
twentieths  of  an  inch  long,  transparent,  with  dusky  lines  at 
the  tip ;  hind  margin  of  the  thorax  straight ;  liind  shanks 
coral-red,  whitish  just  below  the  knees,  the  spines  tipped 
with  black.     Length  nearly  -j^j  inch. 

This  and  the  preceding  locust  have  much  the  a])pearance 
of  pupie  or  young  insects ;  nevertheless  I  believe  that  their 
wings  and  wing-covers  never  become  larger,  and  Mr.  Leon- 
ard informs  me  that  they  are  found  paired.  I  have  captm'ed 
the  abortive  locust  in  pastures  near  the  end  of  July. 

15.  Locusta  (C/iloealfis)  cnrtipennls.     Short-winged  Locust. 

(Plate  III.  Fig.  L) 

Olive-gray  above,  variegated  with  dark  gray  and  black; 
legs  and  body  beneath  yellow ;  a  broad  black  line  extends 
from  behind  each  eye  on  the  sides  of  the  thorax ;  wing-cov- 
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ers,  in  the  male,  as  long  as  the  abdomen,  in  the  female, 
covering  two  thirds  of  the  abdomen;  wings  rather  shorter 
than  the  wing-covers,  transparent,  and  faintly  tinged  with 
yellow;  hinder  knees  black;  spines  on  the  hind  shanks 
tipped  with  black.  Length  from  ^  to  more  than  -^jy  inch ; 
exp.  from  /j  to  nearly  1  inch. 

The  flight  of  the  short- winged  locnst  is  noiseless  and  short, 
but  it  leaps  well.  Great  numbers  of  these  insects  are  found 
in  our  low  meadows,  in  the  perfect  state,  from  the  first  of 
August  till  the  middle  of  October.  They  are  easily  distin- 
guished from  other  locusts  by  their  short  and  narrow  wings, 
by  the  yellow  color  of  the  body  beneath,  and  by  the  yellow 
legs  and  black  knees. 

III.   Tetrix.     Grouse-iocust. 

The  Greeks  applied  the  name  of  Tetrix  to  some  kind  of 
grouse,  probably  the  heath-cock  of  Europe,  and  Latreille 
adopted  it  for  a  genus  of  locusts  in  which,  perhaps,  he  fan- 
cied some  resemblance  to  the  bird  in  question.  Linnaeus 
placed  tliese  locusts  in  a  division  of  his  genus  Gryllus,  which 
he  called  BuUa^  a  name  that  ought  to  have  been  retained  for 
them.  The  principal  distinguishing  characters  of  the  genus 
have  already  been  given,  and  I  will  only  add  that  the  body  is 
broadest  between  the  middle  legs,  narrows  gradually  to  a 
point  behind,  and  very  abruptly  to  the  head,  which  is  much 
smaller  than  in  the  other  locusts.  The  wings  are  large, 
forming  nearly  the  quadrant  of  a  circle,  thin  and  delicate, 
and  scalloped  on  the  edge ;  when  not  in  use  they  are  folded 
beneath  the  projecting  thorax.  The  four  boring  appendages 
of  the  females  are  notched  on  their  edges  with  fine  teeth,  like 
a  saw.  Latreille  and  Scrville  have  stated  that  the  antenna? 
consist  of  only  thirteen  or  fourteen  joints ;  but  some  of  our 
native  species  have  twenty-two  joints  in  the  antennae.  Upon 
this  variation  I  would  arrange  those  now  to  be  described  in 
two  groups. 

24 
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I.  Antennce  li-Jointed;  eyes  very  prominent^  with  a  project- 
ing ridge  between  them^  formed  hy  a  horizontal  extenmn  of  the 
flat  top  of  the  head;  thorax  prolonged  beyond  the  extremity  of 
the  body. 

1.  Tetrix  omata.     Ornamented  Grouse-locust. 

Dark  ash-colored ;  a  large  white  patch  between  four  black 
spots  on  the  top  of  the  thorax ;  a  white  spot  on  the  top  of  tlie 
hind  tliighs ;  thorax  nearly  or  quite  as  long  as  tlie  wings. 
Length  ^i  to  -fjy  inch  to  the  apex  of  the  thorax. 

This  species  varies  in  wanting  the  white  spot  on  the  top  of 
the  thorax  sometimes.  It  was  first  described  by  Mr.  Say, 
under  the  name  of  Acrydium,  omatum,* 

2.  Tetrix  dorsaiis.     Red-spotted  Grouse-locust 

Rusty  black,  with  ochre-yellow  spots  on  the  sides  and  legs, 
and  a  large  rusty-red  spot  on  the  top  of  the  thorax ;  wings 
extending  beyond  the  apex  of  the  tliorax.     Length  J  inch. 

3.   Tetrix  quadrimaculata.     Four-spotted  Grouse-locust. 

Ash-colorcd  or  dark  gray  above,  variegated  with  black; 
four  velvet-black  spots  on  the  top  of  the  thorax ;  wings 
projecting  beyonil  the  extremity  of  the  thorax.  Length  from 
-^  to  -^ff  of  an  inch. 

Tliis  is  a  shorter  and  thicker  species  than  the  ornamented 
grouae-Iocust,  It  is  not  uncommon  in  pastures  from  the  first 
of  May  to  the  first  of  June. 

4.   Tetrix  bilineata.     Two-lined  Grouse-locust. 

Ash-colorcd ;  tliorax  paler,  with  a  narrow  angular  whitish 
line,  on  each  side,  extending  from  the  head  beyond  the  mid- 
dle ;  the  angular  portion  including  a  long  blackish  patch  on 
each  side;  wings,  in  the  male,  rather  shorter  than  the  tho- 
rax, m  the  female  longer.  Lengtli  fi-om  jV  to  more  than  ^^j 
inch. 

•  American  Entomologj',  Vol.  I.  Plate  5. 
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5.  Telrtx  tonltda.     Sordid  Grouse-lociisl. 

Yellowish  ash-coloved ;  thorax  with  minute  elevated  black 
points ;  wings,  in  both  sext-s,  rather  longer  than  llie  thurax. 
Length  ti-oin  jo  inch  to  nearly  ^  inch, 

I  have  taken  thia  species  both  in  May  and  September,  and 
have  received  a  specimen  &om  Dr.  D.  S.  C.  H.  Smith,  of 
Sutton,  Jiloasachusetts, 

II.  Anlenme  '12-^ointntI ;  eyt-«  hardly  prominent,  inp  of  the 
head  not  horizontal  between  them,  but  carving  Urwards  (hi-  fronit 
with  a  very  aUghtly  projvctinij  ridye;  w%nij»  smaller  than  in 
thoK  Qjf  the  preceding  group, 

6.   Telrix  latrralis.     Black-sidud  Givuse -locust. 

Pale  brown ;  sides  of  the  body  blackish ;  thorax  yellowish 
cl  ay-col  ort'd,  shorter  than  the  wings,  but  longer  than  the 
body ;  wiiig-covera  witli  a  small  white  spot  at  the  tips ;  male 
with  the  ^ice  and  the  edges  of  the  lateral  raar^ns  of  the  tho- 
rax yellow.     Length  from  A  to  A  of  an  nich. 

This  species  was   first  described  by  Mr,  Say  under  the 
name  of  Acrydium  liiternln.*     1  have  taken  it  fi-om  the  mid- 
dle c^  April  to  tlie  middle  of  May.     It  varies  in  being  darker 
aboro  sometimes. 
7.   Tetrix  parvipennit.    (Fig.  82.)    SiuiiU-winged  Groiiise-locusl. 

Dark  brown ;  sides  blackish ;  thorax  clay-colored  or  jrale 
brown,  nbout  as  long  as  tlie  body;  wmg-covors 
with  a  small  wliite  spot  at  tho  tips  ;  wings  much        ""■  ^ 
shorter  llian  the  thorax ;  male  with  the  fiice  and 
the  edyes  of  the  lateral  margins  of  the   thorax 
yellow.     Length  from  /j  to  more  than  ^j  inch.'* 

Tliis  species  is  much  shorter  and  thicker  than 
the  Tutrix  lateralin.  I  have  taken  it  in  .-Vpril 
and  May,  in  the  perfect  stale,  and  have  found 
the  pupae  near  tlie  end  of  July. 

•  American  EiilOTnologv,  Vol.  I.  Pliitc  G. 

I  »  Cnliir  Biid  style  of  mnrkine  in  of  very  llltic  vnlue  lii  sdpnmHnR  II 
■kf  TiMx,  mill  Ibe  ipcclct  dc«cribea  by  Dr.  iluirii  aru  [>nibubly  all  tvten 

two  ipecifi  of  Shv.  —  I'HLKR.] 
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The  habits  of  tlie  grouse-locusts  are  said  to  be  absolutely 
the  same  as  those  of  other  lociists.     They  seem,  however. 
be  more  fond  of  heat,  lx;ing  generally  found  in  gi'assy  plat 
on  banks,  by  the  sides  of  tlie  road,  and  even  on  the  naked  I 
sands,  exposed  to  the  full  influence  of  tlie  sun  throughout  the  l 
day.     They  are  extremely  agile,  and  consequently  very  diffi-   ■ 
cult  to  capture,  for  they  leap  to  an  astonishing  distance,  con- 
sidering their  small  size,  being  moreover  aided  in  this  motion 
by  tlieir  ample  wings.     The  youiig,  which  are  deprived  of   i 
wings,  are  generally  found  about  midsummer,  and  are  readily  I 
distinguished  by  the  thorax,  which  is  somewhat  like  i 
vei-sed  boat,  being  fuiuished  with  a  longitudinal  ridge  or  keel 
from  one  end  to  the  other.     These  little  locusts  are  analogous 
to  the  insects  belonging  to  the  genus  Membrads  in  tlie  order 
Hemiptera,  which  also  are  distinguished  by  a  very  large 
thorax  covering  tlie  whole  of  the  upper  side  of  the  body, 
small  wing-covers,  and  have  the  faculty  of  making  great  leaps. 
Indeed,  these  two  kinds  of  insects  very  naturally  connect  the 
orders  Orthoptei-a  and  Hemipt^ra  togetlier. 

After  so  much  space  has  been  devoted  to  an  account  of  tlie 
ra\'age3  of  grasshoppers  and  locusts,  and  to  the  dcscriptiona  j 
of  the  insects  themselves,  perhaps  it  may  be  expected  that  til©  ] 
means  of  checking  and  destroying  them  should  be  fiiUy  ex- 
plained.    Tlie  naturalist,  however,  Seldom  has  it  in  liis  power 
to  put  in  practice  the  \'arious  remedies  which  his  knowlwlge 
or  experience  may  suggest.     His  proper  province  consists  ia 
examining  die  living  objects  about  him  with  regard  to  their  I 
Btmcture,  their  scientific  arrangement,  and  their  economy  or  ] 
historj'.     In  doing  this,  lie  opens  to  othcra  the  way  to  a 
cessfu!  course  of  experiments,  the  trial  of  wliich  he  is  gener-  ] 
ally  obliged  to  lenve  to  those  who  are  more  favorably  situated  | 
for  their  performance. 

In  the  South  of  France  the  people  make  a  business,  at  I 
certain  seasons  of  the  year,  of  collecting  locusts  and  their  1 
eggs,  the  latter  being  turned  out  of  the  ground  in  little  masses  J 
cemented  and  covered  with  a  sort  of  gum  in  winch  they  ara  1 
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cnvulojieil  by  tlie  insecls.  Rewai-ds  arc  oflenid  and  paid  for 
tln;ir  collection,  half  a  franc  being  given  for  a  kilogramme 
(almut  i  lb.  3i  oz.  avoirdupois)  of  the  insects,  and  a  quarter 
(if  11  franc  for  the  same  weight  of  tlieir  eggs.  At  this  rate 
twmty  thousand  franca  were  paid  in  Marseilles,  and  twenty- 
five  thousand  in  Aries,  in  the  year  1613  ;  in  1824,  five  tliou- 
sand  five  hundred  and  forty-two,  and  in  182.5,  six  tliousand 
two  hiuidred  francs  were  p^d  in  MaraeiUes-  It  is  stated  that 
an  active  boy  can  collect  from  six  to  seven  kilogrammes  (or 
from  131b.  3oz.  13.22  dr.  to  151b.  7oz.  2.00  di-.)  of  eggs 
in  one  day,  The  locusts  are  taken  by  means  of  a  piece  of 
Btout  cloth,  carried  by  four  persons,  two  of  whom  draw  it 
rapidly  along,  so  that  the  edge  may  sweep  over  the  surfece  of 
the  soil,  and  ilie  two  otliers  hold  up  tliu  cloth  behind  at  an 
angle  of  forty-five  degrees,*  Tliis  conti'ivance  seema  to  oper- 
ate somewhat  like  a  horse-rake,  in  gathering  the  insects  into 
winrowa  or  heaps,  from  which  they  are  speedily  transferred 
to  large  sacks. 

A  somewhat  similar  plan  has  been  RuccessfiiUy  tried  in 
this  country,  as  appears  by  an  account  extracted  from  tlic 
"  Portsmouth  Journal,''  and  published  in  tlie  "  New  Eng- 
land Fanner.'"!  I^  i^  there  stated  that^  in  July,  1826,  Mr. 
Arnold  Tliompaon,  of  E]>som,  New  Hampshiiv,  caught,  in 
one  evening,  between  the  hours  of  eight  and  twelve,  in  his 
own  aTid  his  neigbbor'a  gniln-fielda,  five  bushels  nnd  tlu-ee 
pecks  of  gnisshop]>ers,  or  more  properly  locusts.  "■  ills  mode 
of  catching  tliem  was  by  attaching  two  sheets  togotlier,  and 
fastening  them  to  a.  jjoIb,  which  was  used  as  tlie  front  part  of 
the  drag.  The  pole  extended  beyond  tlie  width  of  the  slieets, 
BO  as  to  admit  persons  at  both  sides  to  draw  it  forward.  At 
the  sides  of  the  drag,  braces  extended  from  tlie  pole  to  raiso 
the  back  part  considerably  from  the  ground,  so  that  the 
grasshop)M>rs  could  not  escape.  After  runnuig  the  drag  about 
a  doivn  rods  with  rapidity,  the  braces  were  taken  out,  and 
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the  sheets  doubled  over ;  tlie  grasshoppers  were  then  awepl 
from  each  end  towards  the  centre  of  the  sheet,  wliere  i 
left  an  opL-ning  to  the  moutli  of  a  bag  which  held  abiiut  half  I 
a  bushel ;  when  deposited  and  tied  up,  the  drag  was  again  I 
opened  and  ready  to  proceed.     When  this  bag  was  Hlled  so  ) 
as  to  become  burdensome  (_their  weight  is  about  tlie  same  as  ' 
that  of  the  same  measure  of  corn),  the  bag  was  opened  into  a 
larger  one,  and  the  grasslioppera  received  into  a  new  deposit. 
The  drag  can  be  used  only  in  the  evening,  wlien  the  grass- 
hoppers are  perched  on  the  top  of  the  grain.     His  manner  of  I 
destroying  them  was  by  dipping  the  large  hags  into  a  kettle  I 
of  boiling  water.     When  boiled,  they  had  a  reddish  appear-  ] 
ance,  and  made  a  fine  feast  for  the  fanner's  h 

When  these  insects  are  very  prevalent  on  our  salt-m. 
it  will  be  advisable  to  mow  the  grass  early,  so  ns  to  secure  I 
a  crop  before  it  has  suffered  much  loss.     The  time  for  doing  i 
tliia  will  be  determined  by  data  iurnished  in  the  foregoing  1 
pages,  where  it  will  be  seen  tliat  the  most  destructive  species 
come  to  maturity  during  the  latter  part  of  July.     K,  tlien, 
the  marshes  are  mowed  about  the  first  of  Jnly,  the  locusts, 
being  at  that  time  small  and  not  provided  with  wings,  will 
be  unable  to  migrate,  and  will  consequently  perish  on  tha  ] 
ground  for  tlio  want  of  food,  wliile  a  tolerable  crop  of  hay  ] 
will  be  secured,  and  the  marshes  will  suffer  less  from  tlie  ] 
insects  during  tlie  following  summer.      This,  like  all  otlior 
preventive  measures,  must  be  generally  adoptod,  in  order  j 
to  prove  effectual ;  for  it  will   avail   a  fiirmer  but  little  to  | 
take  preventive  measures  on  his  own  land,  if  his  neighbor 
who  are  equally  exposed  and  interested,  neglect  to  do  the   ■ 
same. 

Among  the  natural  means  which  seem  to  be  appointed 
to  keep  these  insects   in   check,  ■\'ioIent  whids  and  storms 
may   be   mentioned,   which   sometimes   sweep   them   off  i 
great  swarms,  and  cast  tliem  into  the  sea.     Vast  numbers 
are  drowned  by  the  high  tides  that  frequently  inundate  our  I 
marshes.     They  are  subject  to  be  attacked  by  certain  thread-   i 
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like  brown  or  blackish  worms  (^Filaria)^  resembling  in  ap- 
pearance those  called  horse-hair  eels  QGordius).  I  have 
taken  three  or  four  of  these  animals  out  of  the  body  of  a 
single  locust.  They  are  also  much  infested  by  little  red 
mites,  belonging  apparently  to  the  genus  Otypete;  these  so 
much  weaken  the  insects,  by  sucking  the  juices  from  their 
bodies,  as  to  hasten  their  death.  Ten  or  a  dozen  of  these 
mites  will  frequently  be  found  pertinaciously  adhering  to  the 
body  of  a  locust,  beneath  its  wing-covers  and  wings.  A  kind 
of  sand-wasp  preys  upon  grasshoppers,  and  provisions  her 
nest  with  them.  Many  birds  devour  tliem,  particularly  our 
domestic  fowls,  which  eat  great  numbers  of  grasshoppers,  lo- 
custs, and  even  crickets.  Young  turkeys,  if  allowed  to  go  at 
large  during  the  summer,  derive  nearly  the  whole  of  their 
subsistence  from  tliese  insects. 


CHAPTER    IV. 

HEMIPTERA. 

Bugs.  —  SguAsn-Buo.  —  CmNCii-Buo.  —  Plant-Bugs.  —  Harvest-Flies.  — 
Tree-Hoppers.  —  Leaf-Hoppers.  —  Vine-Hopper.  —  Bean-Hopper.  — 
TiiKiPs.  —  Plant-Lick.  —  American  Blight.  —  Eneuies  of  Plant-Lice. 
—  Bark-Lice. 

THE  word  bug  seems  originally  to  have  been  used  for 
any  frightful  object,  whether  real  or  imaginary,  whose 
appearance  was  to  be  feared  at  night.  It  was  applied  in  the 
same  sense  as  bugbear,  and  also  as  a  tenn  of  contempt  for 
something  disagreeable  or  hateful.  In  later  times  it  became, 
with  the  common  people,  a  general  name  for  insects,  wliich, 
being  little  known,  were  viewed  with  dislike  or  terror.  At 
I)resent,  however,  we  can  say,  with  L'Estrange,  though 
"we  have  a  horror  for  uncouth  monsters,  upon  experience 
all  these  bugs  grow  familiar  and  easy  to  us."  We  would 
except  from  this  remark  those  domestic  nocturnal  species  to 
which  the  name  is  now  applied  by  way  of  pre-eminence  ;  the 
real,  by  an  easy  transition  in  the  use  of  language,  having 
assumed  the  name  of  the  imaginary  objects  of  terror  and 
disgust  by  night. 

Entomolojrists  now  use  the  word  buff  for  various  kinds  of 
insects,  all,  like  the  bed-bug,  having  the  mouth  provided  with 
a  slender  beak,  which,  when  not  in  use,  is  bent  under  the 
body,  and  lies  upon  the  breast  between  the  legs.  This 
instniment  consists  of  a  horny  sheath,  containing,  in  a  groove 
along  its  upper  surface,  three  stiff  bristles  as  sharp  as  needles. 
Bugs  have  no  jaws,  but  live  by  sucking  the  juices  of  animals 
and  plants,  which  they  obtain  by  piercing  them  with   their 
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Waks.  Althougli  tlie  domestic  kinds  above  mentioned  are 
wiUioiit  wing-covore  and  wings,  yet  most  bugs  have  bolh, 
juid,  with  tbe  former,  belong  to  an  order  called  Hemipteha, 
lil^'iaJly  halt-wings,  on  account  of  the  peculiar  construction 
of  tJieir  wing-covers,  tlie  huider  half  of  which  is  thin  and 
filmy  like  the  wings,  while  the  fore  part  is  thick  and  opaque. 
There  are,  however,  other  insects  provided  with  the  same 
kind  of  beak,  but  liaving  the  wing-covers  sometimes  entirely 
transparent,  and  sometimes  more  or  less  opaque,  and  tliese, 
by  most  entomologisla,  arts  also  classed  among  Hemipte- 
roua  inserts,  because  tlioy  come  much  nearer  to  them  than 
to  any  other  insects,  in  structure  and  habits.  Bugs,  like 
otiier  insects,  undergo  three  elianges,  but  they  retain  nearly 
ihe  same  form  in  all  their  stages  ;  for  the  only  transfonnation 
to  which  they  are  subject,  from  the  young  to  tlie  adult  state, 
is  occasioned  by  the  gradual  development  of  their  wing-covers 
and  wings,  and  the  gi-owth  of  their  bodies,  which  make  it 
nec«8sarj"  for  them  i-epeatedly  to  throw  off  their  skins,  to 
allow  of  their  increase  in  size.  Young,  halt-grown,  and 
tnatore,  all  live  in  tlie  same  way,  and  all  are  equally  active. 
The  young  come  forth  from  the  egg  without  wing-covers 
and  wings,  which  begin  to  appear  in  the  form  of  littla  scales 
on  the  top  of  their  backs  as  they  grow  older,  and  increase 
in  BJa;  with  eacli  successive  moulting  of  the  skin,  till  they 
are  fiilly  develo[)ed  in  the  fiill-growni  insect. 

The  Hemiptera  are  divided  into  two  groups,  distinguished 
by  the  following  characters. 

1.  BuQS,  or  True  IIemiptera,  (^Hcmipitra  hetei-optera,')  in 
which  the  wing-covci-s  are  thick  and  opaque  at  the  base,  but 
thio  and  more  or  less  transparent  and  wing-like  at  the  tips, 
ar«  laid  horiKontally  on  the  top  of  the  back,  and  cross  each 
other  obliquely  at  the  end.  so  that  the  thin  part  of  one  wing- 
cover  overlaps  the  same  iiart  of  the  other ;  tlie  wings  are  also 
horizontal,  and  are  not  pliuted  ;  the  head  is  more  or  less  hori- 
zontal, and  the  beak  issues  from  the  fore  part  of  it,  and  is 
abruptly  bent  bfickwards  beneath  the  under  aide  of  tlie  head 
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and  tlie  breast.    Some  of  the  insects  belonging  to  this  dtvisica 
live  on  animal,  and  otliers  on  vegetable  juices, 

2.  HAitvEST-yLiES,  Plant-lii:e,  and  Bakk-i.ice,  {^Htmiptt- 
ra  hotJioplera,}  in  which  tlie  wing-covers  are,  us  tlie  scientilia| 
name  implies,  of  one  texture  throughout,  and  are  either  en-  J 
tirely  tliin  and  tnuisparent,  like  wings,  or  somewhat  tliiekci 
and  opaque  ;  they  are  not  horizontal,  and  do  not  cross  eacld 
other  at  their  extremities,  hut,  together  with  the  wings,  i 
more  or  less  inclined  at  the  sides  of  the  body,  like  ihe^inj^ 
covers  of  locusts ;  tlie  face  is  eitlier  vertical,  or  slopes  obli(iu»q 
ly  under  the  body,  so  that  tlie  beak  issues  from  the  luidei 
side  of  the  head   close  to   the   bi'east.      All  the  insects  ia-j 
eluded  in  this  -division  live  un  vegetable  juices. 


I.    BUGS.     {Ueniiplem  httiTOfUmi.] 

The  heraiptorous  insects  belonging  to  this  division  are  Tarij 
oiis  kinds  of  bugs,  properly  so  called,  such  as  squasli-l 
bed-bug8,  fruit-bugs,  water-bugs,  water-boatmun,  and  many 
others,  for  which  there  are  no  common  names  in  our  lan- 
guage. In  my  Catalogue  of  the  Insects  of  Massachusetts, 
tlie  scientific  names  of  ninety-five  native  species  are  ^ven  ; 
but,  as  the  mere  description  of  tliese  insects,  unaccompanied  1 
by  any  details  respecting  their  economy  and  habits,  would 
not  interest  tlie  majority  of  readers,  and  as  I  am  not  sut^l 
jicicntly  prepared  to  furnish  tliese  details  at  present,  I  shal 
conKne  my  remarks  to  two  or  three  species  only. 
The  common  squash-bug,  Cartut 
.  "'  (F'g-  83),  so  well  known  for  tlie  injuriow 

\\//        effects   of   its    punctures    on    the   leaves   i 
"jt^        squashes,  is  one  of  the  most  remarkable  c 
/^^HjV     tliese  insects.     It  was  first  described  by  1 
^^H^        Gecr,  who  gave  it  tlie  specific  name  of  trittU 
)  ^^   i        from  its  sober  color,  which  Gmolin  unwaiJ 
rantably  changed  to  moeHtus,  having,  howeverJ 
the  same  meaning.     Fabricius  called  it  Coreiis  rugalory  thel 
tatter  word  signilj-ing  one  who  wrinkles,  which  was  probably 
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apjilieJ  to  UiU  inflect  bccauao  ita  punctiirea  cause  thi;  leaves 
of*  the  6C|Uash  to  Iwcome  wrinkled.  Mr.  Sayi  not  being- aware 
tliat  tliis  insect  bad  already  been  three  times  jmnitd  and  liu- 
scribed.  re-described  it  under  the  iioint.'  of  Cumin  orillniitug. 
Of  tliese  four  names,  however,  that  of  trlitti»,  being  the  first, 
is  the  only  one  which  it  can  rutain.  VortUD,  its  generical 
name,  was  altered  by  Fabricins  from  Coris,  a  word  used  by 
tliu  Greeks  for  some  kind  of  bug. 

About  UiG  last  of  October  squash-bugs  desert  tlie  ])lant« 
upon  which  tbey  have  lived  during  the  siunmer,  and  conceal 
tlicmselves  in  crevices  of  walls  and  fences,  and  other  places 
of  security,  where  they  pass  the  winter  in  a  torpid  slate. 
On  the  return  of  warm  weather,  tliey  issue  from  their  winter 
qtutrlers,  and  when  tlic  vines  of  the  squash  have  put  forth  a 
few  rough  leaves,  the  bugs  meet  beneath  their  shelter,  pair, 
and  immediately  afterwards  begin  to  lay  their  e^.  This 
usually  iiappens  aW^ut  the  last  of  June  or  be^nning  of  July, 
at  wlijeh  time,  by  carefully  examining  the  vines,  we  shall  find 
the  insects  on  the  ground  or  on  the  stems  of  the  vines,  close 
to  the  ground,  from  which  tliey  are  hardly  to  be  distinguished 
on  account  of  their  dusky  color.  This  is  the  place  where 
they  generally  remain  during  the  daytime,  apparently  to  es- 
cai»  observation ;  but  at  night  they  leave  the  ground,  get 
beneath  die  leaves,  and  lay  theii-  eggs  in  little  patches,  fiisten- 
ing  them  with  a  gummy  substance  to  the  under  sides  of  the 
leaves.  The  eggs  are  round,  and  flattened  on  two  sides,  and 
are  soon  hatched.  The  young  bugs  are  proportionally  shorter 
and  more  rounded  tlian  the  [lerfec-t  insects,  are  of  a  pale  ash- 
color,  and  have  quite  large  antennas,  the  joints  of  which  are 
somewhat  flattened.  As  they  grow  older  and  increase  in  size, 
after  moulting  their  skins  a  few  times,  they  become  more  oval 
in  fbnn,  and  the  under  side  of  tlielr  bodies  gradually  acquires 
a  dull  ochre-yellow  color.  They  live  togetlier  at  first  in  little 
•warms  or  families  beneath  the  leaves  upon  which  they  were 
hatched,  and  which,  in  consequence  of  the  numerous  punc- 
tures of  the  insects,  and  the  quantity  of  sap  imbibed  by  tliem. 
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soon  wither,  and  eventually  become  brown,  dry,  and  i 
kled ;  wlien  the  insects  leave  them  tor  tresh  leaves,  wliicbl 
they  exhaust  in  the  same  way.     As  the  eggs  are  not  all  latdJ 
at  one  time,  so  the  bugs  are  hatched  in  successive  broods,! 
and  consequently  will  be  found  in  various  stages  of  growth  J 
through  the  summer.      Tliey,  however,  attain  tlieir  full  t 
pass  through  their  last  transformation,  and  appear  in  than 
perfl-ct  state,  or  furnished  with  wing-covers  and  wings,  clui 
ing  the  months  of  September  and  October.     Li  this  last  state 
the  siiuash-hug  measures  six  tentlis  of  an  inch  in  length.     It 
is  of  a  rusty  black  color  above,  and  of  a  dirty  oclii-e-yellow 
color  beneath,  and  tlic  sharp  lateral  edges  of  the  abdomen, 
wliich  project  beyond  the  closed  wing-covers,  are  spotted  witli.l 
ochre-yellow.    The  thin  overlapping  portion  of  the  wing-co' 
ers  is  black ;  the  wings  are  transparent,  hut  ore  dusky  at  theirfl 
tips;  and  the  upi>er  side  of  the  abdomen,  upon  which  thaf 
wings  rest  when  not  in  use,  is  of  a  deep  black  color,  and  v 
vety  appBarance. 

The  ground-color  of  this  insect  is  really  ochre-yellow,  anw 
the  rusty  blaek  hue  of  the  head,  thorax,  thick  part  of  th< 
wing-covers,  and  legs,  is  occasioned  by  numerous  black  punc^S 
tures,  that,  on  the  head,  are  arranged  in  two  broad  blac 
longitudinal  lines,  between  which,  as  well  as  on  tho  margm^^ 
of  the  thorax,  the  yellow  is  distiiictiy  to  bo  seen.     On  I 
back  part  of  the  head  of  tliis  bug,  and  i-athor  behind  tho  oyeoi?! 
are  two  little  glassy  elevated  spots,  which  are  called  eyelets,  ' 
and  which  are  supposed  to  enable  the  insect  to  see  distant 
objects  above  it,  while  the  larger  eyes  at  the  sides  of  the  head 
are  for  nearer  objects  around  it.     Eyelets  ore  also  to  be  found  i 
in  grasshoppers,  locusts,  and  many  other  insects.    In  s 
our  species  of  Coreiis  there  is  a  little  tliorn  at  the  base  of  t! 
antenniD,  tlio  le^  are  also  thorny  on  the  under  side,  and  tl 
hindmost  thiglia  are  much  thicker  than  tlie  othere ;  but  not 
of  these  charaders  are  found  in  squash-bugs.*     \Vhcn  lia 
died,  and  still  more  when  crushed,  the  latter  give  out  an  odoftl 
■  They  appear  to  beluug  ta  the  gtsDiu  Gomxerui  of  BunneitWr. 
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precisely  similar  to  that  of  an  over-ripe  pear,  but  far  too  pow- 
erfiil  to  be  agi-eeable. 

Li   ordLT   to   prevent  tlie  ravnges  of  tliese  insects,  they 
should  be  souglit  and  kille^E  when  they  are  about  to  lay  their 
eggs ;  and  if  any  escajie  our  observation  at  this  time,  their 
eg^  may  be  easily  found  and  crushed.     Witli  tlus  view  tile 
Bijtiash-vinra  must  be  visited  daily,  during  tlie  early  jnirt  of 
tlieir  growth,  and  must  be  carefully  examined  for  the  bugs 
wid  tlieir  eggs.     A  very  short  time  spent  In  this  way  every 
day,  in  tlie  proper  season,  will  save  a  great  deal  of  vexation 
and  disa|)jK)intraent  afterwards.    If  this  precautjon  be  neglect- 
ed or  deferred  tilt  lite  viiies  have  begun  to  spread,  it  will  be 
exceedingly  difficult  to  exterminate  tlie  insects,  on  account  of 
their  uuiiiWrs;  and  if  at  ihia  dme  dry  weather  should  pre- 
vail, the  vines  will  stitfer  so  much  from  the  bugs  and  drought 
logi'tlit'r,  as  to  produce  but  little  if  any  fruit.      Whateviir  con- 
tributes to  bring  forward  the  plants  rapidly,  and  to  promote 
the  vigor  and  luxuriance  of  tJieir  foliage,  renders  them  less 
'  liable  to  suffer  by  the  exhausting  punctures  of  tlie  young 
I  bugs.     ^\'ater  drained  from  a.  cow-yard,  and  similar  prepara- 
tons,  have,  with  tiiia  intent,  been  applied  with  benefit. 
The  whuat-fiulds  and  corn-tields  of  the  South  and  \\''est 
[  oAtni  suffer  severely  from  the  depredations  of  certain  miimle 
I  bogs,  long  knoAvn  there  by  the  name  of  cliinch-bngs,  which 
I  fortunately  have  not  yet  been   obsen-ed  in  New  England." 
[  It  «  not  improbable,  however,  tliat  they  may  spread  in  this 
I  direction,  and  attack  our  plowing  grain  and  other  craps.     In 
I  anticipation  of  such  a  sad  event,  and  to  gratify  a  curiosity 
I  that  Iios  been  expressed  concerning  these  offensive  insects,  I 
Tcuture  to  ofl'er  a  few  remarks  upon  them.     Attention  seems 
cariy  to  have  been  directed  to  them.     They  are  men^oaed  in 
the  eleventh  volume  of  Young's  "Annals  of  Agriculture," 
I  poblidlied,  I  believe,  abnnt  1781*.     From  this  work  Messi-s. 
[  Kirby  and  Spence  praljably  obtainwl  the  following  account. 
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contmned  in  the  first  volume  of  their  interesting  "Introduc- 
tion to  Eutomology."     "  America  suflera  in  its  wheat  and 
mam  from  tlie  attack  of  an  insect,  which,  for  what  reason  1 
know  not,  is  called  the  chinch-bug  fly.      It  appears   to  he 
apterous,  and  is  said  in  scent  and  color  to  resemble  the  bed- 
bug.   They  travel  in  immense  columns  from  field  to  field,  like   I 
locusts,  destroying  everything  as   they   proceed ;    but  thorl 
injuries  are  confined  to  the  States  soutli  of  the  40th  degree  o 
north  latitude.     From  tliia  account,"  add  Kirby  and  Spenc^ 
"  the   depred.ator  here   noticed  should   belong   to   tlie  tiibi 
Qmcorktt,  Latr.  j  but  it  seems  very  difficult  to  conceive  hoi 
an  insect  that  lives  by  auction,  and  has  no  mandibles,  coulffl 
destroy  these  plants  so  totally." 

I  have  ascertained,  from  an  examination  of  living  specif 
mens,  that  the  chincb-bug  is  the  Lyifiett*  Leucopterv»  (Fj^l 
84),  or  wliitf- winged  Lygaeus,  described  1 
""*"*"  Mr.    ISay,    in    December,    1831, 

little  pampiilet  on  tlie  "  Ileteropterous  Hfr 
iiiiptera   of  North  America."      It   appeun^l 
moreover,   to  belong    to   tlie  modem  gentt|4 
Ithifpariichromng.     In  its  perfect  state  it  i 
not  apterous,   but  is    provided   with  wingi 
and  then  measures  about   tlirce   twcntietlli.f 
of  an  hich  in  length.     It  is  readily  distinguished  by  its  wliita 
wing-covers,  upon    each   of  which   there  is   a  short  central-] 
line  and  a  large  marginal  oval  spot  of  a  black  color,     lli^ 
rest  of  the  body  is  black  and  downy,  except  tbc  beak,  thtij 
legs,  the  luitennaj  at  base,  and  tlie  binder  edge  of  the  thoi 
wliidi  are  reddish  yellow,  and  the  fore  part  of  the  thoraXfJ 
which  has  a.  grayish  lustre.     The  yoiuig  ami  wingless  indi 
viduals  are  at  first  bright  red,  changing  witli  age  to  browul 
anil  black,  and  are  always  marked  with  a  white  band  acre 
the  back.     It  is  a  mistake  tliat  these  insects  are  confined  t 
the  States  soutli  of  the  40tli  degree ;  for  I  have  been  fevorellfl 
with  them  by  Professor  Lathroji,  of  lieloit  College,  Wiscon*! 
fiin,  and  by  Dr.  Le  Baron,  of  Geneva,  Illinois.     The  Inttej-] 
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gentlfinan  had  no  difficulty  in  obtaining  a  eufficieat  nunibei" 
without  goiii}?  out  of  liis  own  garden.  The  eggs  of  tlie 
chincli-bug  are  kid  in  the  ground,  in  wliicli  the  young  have 
been  found,  in  great  abundance,  at  the  depth  of  an  inch  or 
more.  They  make  tlieir  appearance  on  wht'at  about  the 
middle  of  June,  and  may  be  seen  in  their  various  stages  of 
growth  on  all  kinds  of  grain,  on  com,  and  on  hcrds-gi-asa, 
daring  the  whole  summer.  Some  of  them  continue  alive 
through  the  winter  in  their  places  of  concealment.  A  very 
good  account  of  these  destructive  bugs,  witli  an  enlarged 
figure,  will  be  found  in  the  "  Prairie  Farmer,"  for  Deeember, 
1845.  In  the  same  publication,  for  September,  I80O,  there 
is  an  excellent  description  of  the  chinch-bug,  by  Dr.  Le 
Baron,  who.  not  being  aware  that  it  had  been  pre\'iously 
named  by  Mr,  Say,  called  it  Iihyparochromu»  (kua»tat<yr. 

During  the  summer  of  18;i8,  and  particularly  in  tlie  early 
part  of  tlie  season,  which,  it  will  be  recollected,  was  very  dry, 
our  gardens  and  fields  swarmed  with  immense  numbers  of 
little  bugs,  that  atL-ickeil  almost  all  kinds  of  herbaceous 
plants.  My  attention  was  Hrst  di-awn  to  them  in  conse- 
quence of  the  injury  sustained  by  a  few  dahlias,  marigolds, 
asters,  and  balsams,  with  which  I  had  stocked  a  httle  border 
nruund  my  house.  In  the  garden  of  my  fi-iends  the  Messrs. 
Hdvey,  at  Cambridge  Port,  1  observed,  about  the  same  time, 
tliat  these  insects  were  committing  sad  havoc,  and  was  in- 
Ibmied  that  various  means  had  been  tried  to  destroy  or  expel 
them  without  effect.  On  visiting  my  potato-patch  shortly 
nfU'rwardi,  I  found  the  insects  there  also  in  great  numbers  on 
the  vines;  and,  from  information  worthy  of  credit,  am  inclined 
to  believe  that  these  insects  contributed,  qnlte  as  much  as 
the  dry  weather  of  that  season,  to  diminish  the  produce  of  the 
potato-fields  in  this  vicinity.  They  principally  attacked  the 
buds,  terminal  shoots,  and  most  succulent  growing  parts 
of  these  and  other  liorltaceous  plants,  puncturing  them  with 
th^r  beaks,  drawing  off  the  sap.  and.  from  the  effects  sub- 
sequently visible,  ajiparently  jwisoinng  the  parts   attacked. 
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Tliese  shortly  aftur wards  withered,  turned  bluck,  and  in  a  few^ 
days  dried  up  ;  or  curled,  aud  ri'maiiied  pL-i'ui:iDuiitly  stunted  1 
in  tlieir  growth.     Early  in  thu  moruing  ihe  bugs  would  be  1 
found  buried  among  the  little  expanding  leaves  of  tlie  grow- 
ing (.'XtrL'uiities  of  the  plants,  at  wliich  time  it  was  not  very 
difficult  to  catch  tlieni ;  but,  after  being  wanned  by  the  aim, 
tliey  became  exceedingly  active,  and,  on  the  apjiroach  of  the 
fingers,  would  loose  tlieir  hold,  and  either  drop  suddenly 
or  fly  away.     Sometimes,  too,  when  on  llie  stem  of  a  plant,  ■% 
they  would  dodge  round  to  tlie  otlier  side,  and  thus  elude  1 
our  grasp.     In  July,  1851,  somo  of  these  insects  wero  sent  i 
to  mu  by  a  gentleman,  who  brought  them  fi-om  St,  Johiw-  I 
buiy,  Vt,,  where  they  were  confidently  believed  to  be  the  I 
cause  of  the  potato-roi. 

Tliis  kind  of  hug  is  the  Phytoeorii  lineolarla^  (fig-  85), 
a  variety  of  which  was  first  described  and  figured  by  Palisot  ] 
de  Beauvois,  under  the  specific  name  above  given,  and  i 
douhti ugly  referred  by  him  to  the  genus  Ooreua;  and  it  was 
subsequently  described   by   Mr.    Say,  who  called  it   Ctqiint$ 
obUneatug,     All  the  Insects  belonging  to  tho  genus   PkytO' 
mrin*  (wliich  means  plant-bug)   are  found  on  plants,  and 
subsist  on  tlieir  juices,  which  tliey  obtain  by  suction  through 
tlieir  sharjj  beaks.     Tliey  are  easily  distinguished  from  other 
bugs  by  the  following  characters.     Eyelets  wanting;  antouns  j 
four-jointed,  with  the  first  and  second  joints  much  thicher 
than  the  last  two,  which  are  very  slender  and  threadlike ;  the  J 
head  short  and  triangular ;  the  body  oval,  flattened,  and  Boft ;  I 
the  tliorax  in  the  form  of  a  broad  triangle,  with  the  tip  of  the  I 
anterior  angle  cut  off,  and  die  broadest  side  applied  to  tlie  I 
base  of  the  wing-covers;  the  latter,  when  folded,  cover  the  I 
whole  of  the  abdomen,  and  tlieir  thin  portions  have  only  one  I 


•  Thit  new  gennf,  or  •'ll>•gt^^a^  wni>  <ii»lilal«l  by  Fnlli5n,  nnd  la  not  nolkod  by  I 
Utnllle  nod  LBpono.     It  JiflTcn  Rom  Oipfu  Bhiofly  in  linvinR  a  KiiHiller  hi 
wul  tho  ilioras  wider  beliiml,  and  luurower  befbro,  Itmn  In  tlic  l«Uor  gontu. 
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Fig.  86. 


or  two  little  veins ;  the  legs  are  slender,  and  the  shanks  aiv 
bristled  with  Httlo  points.  Tliere  are,  in  Mnssachusctts,  a. 
good  many  spt»:i(.-s  helon^ng  to  tlib  genus ;  but,  in  my  Cala- 
lognu  uf  the  insects  of  thia  dimmonwealth,  they  are  included 
UDung  tile  sjiecies  of  C'upsus,  which,  indeed,  tliey  clusely  re- 
semble. 

'I'he  Phtitoforis  lineolaris  (Fig.  85),  or  little- 
lined  |>lant-ljui^,  measures  one  fifth  of  aji  inch, 
or  ratlier  more,  in  length.  It  is  an  exceotl- 
iii^iv  variable  species.  The  mak's  are  gcn- 
entliy  much  darker  than  the  females,  being 
vtrj-  deep  livid  brown  or  almost  black  above.  Tlie  head 
is  yellowish,  with  three  narrow  longitudinal  reddish  stripes; 
tiie  first  joint  of  tlie  antenna,  the  terminal  half  of  the  sec- 
ond, and  tlie  last  two  joints  are  blackish ;  tlic  beak  is  more 
than  one  tliird  the  whole  length  of  the  body,  when  folded 
beneaili  the  breast,  extends  to  the  middle  pair  of  legs,  and 
is  of  a  yellowish  color,  ringc<l  with  black  j  the  tliorax,  or  tliat 
part  of  the  body  that  eom'.'s  immediately  behind  the  head,  is 
tliickly  covered  with  punctures,  has  a  yellow  margin,  and  five 
longitudinal  yellow  lines  upon  it,  which  often  disuppejr  on  the 
back  part ;  tlie  seutel,  or  escutcheon,  a.  small  triangular  piece 
butiind  (lie  thorax,  and  intcrj>oscd  between  the  basts  of  the 
wuiy-oovers,  is  also  margined  with  yellow,  and  has  a  yellow 
sjHit  upon  it  in  the  form  of  the  letter  V,  which  is  often  irajier- 
fect,  so  tliat  only  Ibroe  small  yellow  s])ots  are  visible  In  the 
place  of  tlie  three  extremities  of  tlie  letter  ;  the  thick  part  of 
iJiB  wing-covers  is  brown,  with  tho  outer  edge  and  the  longi- 
tudinal veins  sometimes  pale  or  yellowish,  and  behind  this 
tluek  part  tliere  is  a  large  yellowish  spot,  on  the  posterior  tip 
of  which  is  a  small  black  point ;  the  thin  or  membranous  part 
of  Uu!  wing-cnvers  is  shaded  with  dusky  clouds;  the  under 
side  of  tlie  hotly  is  marked  with  a  yellowish  line  or  a  lon^tu- 
dinal  series  of  yellow  spots  on  each  side  of  the  middle  :  llio 
leg*  are  dirty  l)rownish  yellow,  the  thighs  blackish  at  base, 
and  with  two  bliwik  rings  near  tlio  tip,  and  the  cxtivmitii's  of 
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the  feet  are  blackish.     Tlie  femides  are  most  oflcn  of  n  pale 
otive-green.  or  of  a  dirty  greenisli-yellow  color ;  tlie  thorax 
spotted  and  more  or  less  distinctly  striped  with  black,  and  the  I 
thick  part  of  the  wing-covers  also  variegated  with  dusky  or  1 
brownish  lines  and  clouds.     In  both  sexes,  however,  tlie  yel- 
low V,  or  the  three  spots  on  the  thorax,  and  the  large  yellow  ! 
spot  tipped  with  black  on  the  wing-covers,  are  conspicuous  I 
charactei^,  which  readily  attbrd  the  moans  of  identifying  the  1 
species.    I  have  taken  this  insect  in  the  spring,  as  early  as  the  ' 
'20th  of  April,  and  in  the  autumn,  as  late  as  tlie  middle  of 
October;  from  which  I  infer  tliat  it  jiasses  the  winter  in  the 
jK'rfect  state  in  some  place  of  security.     It  is  most  abitii<lttut   i 
during  the  months  of  Juno  and  July,     Specimens  have  bei-n  j 
sent  to  me  from   Maine,  New  York,  North  Carolina,  and 
Alabama,  and  Mr,  Say  records  ita  occiurenco  in   Pennsyl- 
vania, Indiana,  the  Northwest  Territory,  and  Missouii.     It  I 
seems,  therefore,  to  be  very  generally  ditfused  throughout  1 
the  Union. 

The  histoiy  of  lliis  species  is  yet  imperfect.    We  know  not  ] 
where  and  when  the  eggs  ai-e  laid ;  the  young  have  not  huen  * 
obsen-ed ;  and  the  insects,  during  the  early  periods  of  their 
existence,  have  escaped  notice,  and  are  only  known  to  ns 
after  they  have  completed  their  final  transformations.     It  is 
possible  tliat  further  information  upon  the  history  of  these  ii 
sects  may  alford  some  aid  in  devising  proper  remedies  against  ] 
their  ravages,     Upon  a  limited  scale,  as  on  jilants  growing  in  | 
our  gaitlens,  may  be  tried  the  eflcct  of  sprinkling  them  with  J 
alkaline  solutions,  such  as  strong  soap-auds,  or  potash-water,  | 
or  with  dt^coctions  of  tobacco  and  of  walnut-leaves,  or  of  \ 
dusting  the  plants  with  air-slacked  lime  or  sulphur.     But  in  I 
field  husbandry  such  applications  would  lie  impracticable.     I  | 
am  inclined  to  licHeve  that  nothing  will  prove  so  efRftnal  a 
thorough  irrigation,  or  copious  and  frequent  showers  of  rain,  i 
which  will  bring  forward  the  plants  witli  such  rapidity,  that  ] 
tliey  will  soon  become  so  strong  and  vigoious  as  to  wiiiistantl  T 
lire  attacks  of  tliese  little  bugs.     The  great  increase  of  thesa  1 
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and  otJier  noxious  insects  may  fairlj-  be  uttribulctl  to  tlic 
extenni Dating  war  which  has  wantonly  been  wagwl  upon 
our  insect-eating  birds,  and  we  may  expect  the  uvil  to  in- 
crease unless  these  little  friends  of  llie  Eirmer  are  protected, 
ar  left  undisturbed  to  multiply,  and  follow  their  natural 
habits.  Meanwhile,  some  advantage  may  be  derived  firom 
«icouraging  tlie  breed  of  our  dumestic  fowls.  A  flock  of 
young  chickens  or  turkeys,  if  suffered  to  go  at  lai-ge  in  a 
garden,  while  the  mother  is  confined  within  tlieir  sight  and 
hearing,  uitder  a  suitable  crate  or  cage,  will  devour  great 
nimibers  of  destructive  insects ;  and  our  farmers  should  be 
urged  to  pay  more  atten^on  tlian  heretofore  to  tlie  rcainng 
of  chickens,  young  turkeys,  and  ducks,  witli  a  view  to  the 
benefits  to  be  derived  fi'om  their  destruction  of  insects. 


II,  HARVEST-FLIES,  &t  [llcmipttra  mmoptan.] 
By  many  entomologists  this  division  is  raised  to  the  rank 
of  R  separate  order,  under  the  name  of  Homoptera  ;  but 
the  insects  arranged  in  it  arc,  as  already  stated,  much  more 
like  tlie  true  H£mipti:ka,  or  bugs,  than  they  are  to  the  ui- 
sccts  in  any  other  order,  which  showrs  tlie  propriety  of  keeping 
tht-se  two  divisions  together,  and  tliat  separately  they  hold 
only  a  sulwrdinate  importance  compared  with  other  orders. 

The  insects  belonging  to  tliia  division  are  divided  by  nat- 
tiralists  into  three  large  groups,  or  tribes. 

1.  Harvest-flies,  or  Cicadiana  (Cicauad^)  ;  having  short 
antcniin>,  wlueli  arc  awl-shaped  or  tipped  with  a  little  bris- 
tle; wings  and  wing-covers,  in  both  sexes,  inclined  at  tlio 
aides  of  the  body  ;  tliree  joints  to  tlieir  feet !  firm  and  liard 
skins ;  and  in  which  the  females  have  a  piercer,  lodged  in 
a  furrow  beneath  the  extremity  of  tlie  body. 

2.  Plant-lice  (APHimn-s)  ;  having  antennce  longer  than 
the  head,  and  threadlike  or  tapering  from  the  root  to  the 
end  ;  wing-covers  and  wings  frequently  wanting  in  tlie 
females  ;  feet  t^vo-jointed  ;  the  body  very  soft,  generally  fiir- 


nished  with  two  little  tubercles  at  the  end  ;  i 
females. 


<  piercer  i 
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$,  Bark-lice  (Coccm^)  ;  liaving  threadlike  or  tapering 
fmluniirt.-,  longer  tliaa  the  head ;  the  males  alone  provided 
with  wiiigs,  wliich  lie  horizontally  on  tlie  lop  of  thu  hack  ; 
no  beak  in  this  sex ;  femah'S  wingless,  hut  furnished  with 
Ijeabs  ;  the  feet  with  only  one  joint,  tennuiated  by  a  single 
elaw  ;  skins  tolerably  firm  and  hard ;  two  slender  tlu-eads  at 
tlie  estrt-niity  of  the  body  ,  no  piercer  in  the  feinalfs. 

1.  Harvebt-flies.  (C'tcadada-) 
The  most  remarkable  inseeta  in  this  group  are  those  to 
which  naturalists  now  apply  the  name  of  Cicada.  They  are 
readily  distinguished  by  tlieir  broad  heads,  tlie  large  and 
very  convex  eyes  on  each  side,  and  the  three  eyelets  on 
tlie  crown  ;  by  the  transparent  aJid  veined  wing-covers  and 
winga  ;  and  by  the  elevation  on  the  back  part  of  tlie  thorax 
in  the  form  of  the  letter  X.  The  males  have  a  peculiar 
organization,  wluch  enables  them  to  emit  an  excessively  loud 
buzzing  kind  of  somid,  which,  in  some  species,  may  be  heard 
at  tile  distance  of  a  mile  ;  and  tlie  females  are  furnished  with 
a  curiously  contrived  piercer,  for  perforating  the  limbs  of 
trees,  in  which  they  place  their  eggs.  Without  attempting 
a  detailed  description  of  the  complicated  mechanism  of  tliese 
parts,  wliieh  could  only  be  made  intelligible  by  means  of 
figures,  I  shall  nifiL-ly  give  a  brief  and  gonta^l  account 
of  them,  wliich  may  suftice  for  the  pivseiit  occasion.  The 
musical  instruments  of  the  male  consist  of  a  pair  of  kettle- 
drums, one  on  each  side  of  the  body,  and  tliese,  in  the 
KoenUm-year  Cicada  (or  locust  aa  it  is  generally  but  im- 
properly called  in  America),  are  plainly  to  be  seen  just 
behind  tlic  wings.  These  drums  are  fonned  of  convtis 
pieces  of  parchment,  gathered  into  numerous  fine  plaits,  and, 
in  the  species  aliovi!  named,  are  lodged  in  cavities  on  tlie 
sides  of  the  body  beliind  the  thorax.  They  are  not  played 
upon  with  sticks,  but  by  muscles  or  cords  fastened  to  tlie 
inside  of  the  dnims.  When  these  muscles  contract  and 
relax,  which  they  do  witli  great  rapidity,  tlie  drum-heads 
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are  alle'mntclv  Irt-lilcHed  and  loosened,  recovering  their  nat- 
imd  convexity  by  tlieir  own  elasticity.  Tlie  effect  of  tliis 
rapid  altemate  tension  and  relaxation  ts  the  production  of  a 
rattling  sound,  like  that  caused  by  a  succession  of  quick 
prcssurea  upon  a  slightly  convex  and  elastic  piece  of  tin 
plate.  Certain  cavities  within  tiie  body  of  the  insect,  which 
may  be  swn  on  raising  two  large  valves  beneath  the  belly, 
and  which  are  separated  from  each  other  by  lltin  jjartitions 
having  tlic  transimrency  and  brilliancy  of  mica,  or  of  thin 
and  highly  polished  glass,  tend  to  increase  the  vibrations  of 
the  sounds,  and  add  greatly  to  their  intensity.  In  most  of 
our  species  of  Cicada  the  drums  are  not  visible  on  the  out^ 
side  of  tlie  body,  but  are  covered  by  convex  triangular 
pieces  on  each  side  of  tlie  fii-st  ring  behind  the  thorax,  ivhich 
roust  be  cut  away  in  order  to  expose  them.  On  raising  the 
large  valves  of  the  belly,  however,  there  is  seen,  close  to 
each  side  of  tlie  body,  a  little  opening,  like  a  pocket,  in 
which  the  drum  b  lodged,  and  from  wblcli  the  sound  issues 
when  the  insect  opens  the  valves.  Tlie  hinder  extremity 
of  the  body  of  the  female  is  conical,  and  tlie  under  side 
lias  a  longitudinal  channel  for  the  reception  of  tlie  piercer, 
which  is  tiirthermore  protected  by  (our  short  grooved  pieces 
fixed  in  the  sides  of  the  channel.  Tlie  piercer  itself  consists 
of  three  parts  in  close  contact  with  each  other ;  namely,  two 
outer  ones  grooved  on  tlie  inside  and  enlarged  at  the  tips, 
which  externally  are  beset  with  small  teeth  like  a  saw,  and  a 
central,  spcar-pointeil  borer,  which  plays  between  the  other 
two.  Thus  this  instrument  has  the  power  and  does  tlie  work 
both  of  an  awl  and  of  a  double-edged  saw,  or  rather  of  two 
key-hole  saws  cutting  opposite  to  each  other.  No  species  of 
CicaJa  possesses  the  power  of  leaping.  The  legs  are  ratlier 
short,  and  the  anterior  thiglis  are  armed  beneath  with  two 
atoat  Hpines. 

The  duration  of  life  in  wmged  insects  is  comparatively 
very  short,  seldom  exceeding  two  or  three  weeks  in  extent, 
and  in  many  is  limited  to  the  same  number  of  days  or  hours. 
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To  increase  and  multiply  is  Uieir  principal  business  in  this  J 
period  of  tlieir  existence,  if  ikjI  the  only  one,  anil  tlie  natural 
term  of  llieir  life  ends  when  tliis  is  accomplishtHl,  In  tlicir 
previous  states,  however,  tliey  often  pass  a  mucli  longw  time, 
the  Icngtli  of  which  depends,  in  great  measure,  u^wn  the 
nature  and  abundance  of  their  food,  Tluia  maggots,  wliicli 
subsist  upon  decaying  animal  or  vegetable  matter,  come  more 
quickly  to  llieir  gi'i>wth  tlian  caterpillars  and  other  insects 
which  devour  living  plants;  the  foi-mer  are  appointed  to 
remove  an  offensive  nuisance,  and  do  their  work  ijuickly; 
the  latter  have  a  longer  time  assigned  to  them,  corresjHinding 
in  some  degree  to  the  progress  or  continuance  of  vegetation. 
The  facilities  afforded  for  obtaining  food  influence  the  dura- 
tion of  life ;  hence  those  grubs  that  live  in  tlie  solid  trunks 
of  perennial  trees,  which  they  are  obliged  to  perforate  in 
order  to  obtain  nourishment,  are  longer  lived  than  those  tiiat 
devour  the  tender  parts  of  leaves  and  fruits,  wliich  last  only 
for  a  season,  anil  require  no  laborious  efforts  to  be  prepared 
for  food.  The  baiTest-flics  continue  only  a  few  weeks  after 
their  Eual  transformation,  and  their  only  nourishment  consists 
of  vegetable  juices,  which  they  obtain  by  piercing  tlie  bark 
and  leaves  of  plants  with  tlieir  beaks  ;  and  during  tliis  period 
they  lay  tlieir  eggs,  and  then  perish.  They  are,  liowever, 
amply  compensated  for  tlie  shortness  of  their  life  in  the 
■winged  state  by  tho  longtli  of  their  previous  existence,  during 
wliirh  they  are  wuigless  and  grul>-like  in  form,  and  live 
under  ground,  where  they  obtain  their  food  only  by  much 
labor  in  perforating  the  soil  among  the  roots  of  plants,  tlie 
juices  of  ivliich  tliey  imbibe  by  suction.  To  meet  the  dilK- 
cultics  of  their  situation  and  the  precarious  supply  of  their 
food,  for  which  tliey  have  to  grope  in  tlie  dark  in  tlieir 
subterranean  retreats,  a  remarkable  longevity  is  assigned 
to  tliem ;  and  one  species  has  obtained  tlie  name  of  Cicada 
a^tendecim,  on  account  of  its  life  being  protracted  to  the 
period  of  seventeen  years. 

This  insect  has  been  observed  in  the  southeastern  parts  of 
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Massachusetts,  and  in  the  valley  of  the  Connecticut  Kivcr,  as 
lar  north  at  k-ast  as  Hadley ;  but  does  not  seem  to  have  ex- 
tended to  otlier  parts  of  tlie  State.  The  earliest  account  that 
we  have  of  it  is  contained  in  Morton's  "  Memorial,"  whervin 
it  ifl  staled  that  "  there  was  a  numerous  company  of  flies, 
which  were  hke  for  bigness  unto  wasps  or  bumblebees," 
which  appcaivd  in  PljTnouth  in  tlie  spring  of  1633.  "  They 
came  out  of  little  holes  in  the  ground,  and  did  eat  up  the 
green  things,  and  made  such  a  constant  yelling  noise  as  made 
tlie  woods  ring  of  them,  and  ready  to  deaien  the  bearers," 
Judge  Da™,  in  the  Appendix  to  his  edition  of  Secretaiy 
Morton's  "  Memorial,"  stut«s  that  these  insects  appeared  in 
Plymoutli,  Sandwich,  and  Falmouth,  in  the  year  1804 ;  but, 
if  the  exact  period  of  seventeen  years  had  been  observed, 
they  should  have  returned  in  18U3.  Circumstances  may 
occasionally  retard  or  accelemte  tlieir  progre^  to  maturity, 
but  the  usual  interval  ia  certainly  seventeen  years,  accord- 
ing to  the  observations  and  testimony  of  many  persons  of 
undoubieil  veracity.  Their  occurrence  in  large  swarms  at 
long  intervals,  like  that  of  tlie  migi-atory  locusts  of  the  East, 
probably  suggested  the  name  of  locusts,  which  has  commonly 
bL><:n  applied  to  them  in  this  country.  The  following  extract 
from  a  letter*  from  the  late  Rev.  Ezra  Shaw  Goodwin,  of 
Sandwich,  contains  some  interesting  particulars  which  this 
gendeman  had  the  kindness  to  communicate  to  me. 

"  I  liave  not  been  unmindfiil  of  wliat  you  said  to  me  re- 
specting the  locust  insects,  nor  of  the  promise  I  made  you 
with  respect  to  them.  They  appeared  in  this  town  in  the 
year  1821,  in  the  middle  of  June.  Their  last  previous  ap- 
pearance was  in  1804,  and  their  last,  previous  to  that,  was 
in  1787.  I  ascertained  these  |>eriods  from  the  statements 
of  individuals,  who  remembered  that  it  was  locusl-year 
when  tliia  or  that  event  occurred ;  as,  when  tliis  one  was 
married,  or  that  one's  eldest  son  was  bom ;  events,  the  date 
of  which  the  husband  or  the  parent  would  not  be  very  likely 
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to  forget.  The  remembrance  of  all,  though  fixed  fey  iJiffer-^ 
ent  events,  concutrwl  in  estabhsliing  the  same  years  for  the  ] 
appearance  of  t!ie  locusts. 

"  I  first  took  notice  of  them  in  1821,  on  the  17th  of  Juno,  ' 
from  their  noise,     They  ap])eared  chiefly  in  the  forests,  or 
in  tliicketa  of  forest-trees,  principally  oak.     Tiieir  nearest  J 
distance  from  my  dwelling  cannot  be  far  from  a  mile ;  yet, 
at  a  still  hour,  their  music  was  distinctly  heard  there.     On  \ 
going  to  visit  tliem,  I  found  the  oak-trees  and  bushes  swarm- 
ing with  them  in  a  winged  state.     They  came  up  out  of  tlie  J 
grourjd  a  creeping  insect.     Very  soon  after  they  liad  i 
rived  on  the  surface  of  the  earih,  tlic  skin,  or  i-aiher  the  | 
shell  of  the  inseet.  burst  upon  the  back,  and  tlie  winged 
insect  came  forth,  leaving  the  akin  or  shell  upon  the  oarlh,  , 
in  a  perfect  form,  and  uninjuretl,  saving  at  the  rupture  on   ' 
tile  back ;  showing  an  entire  withdrawing  of  the  living  ani- 
mal, as  much  BO  as  does  the  snake's  skin  after  he  lias  left  it. 
Thus  tliese  skina  lay  in  immense  numbers  under  tlie  trees, 
entii-ely  empty,  and  perfect  in  slmiw.     The  winged  insects 
did  not,  so  far  as  I  could  ascertain,  cat  anything.     Motion 
and  propagntinn  appeared  to  he  the  whole  object  of  their  ( 
existence.     They  continued  about  four  or  five  weeks,  and  I 
then  died."     Previous  to  this  event  ••  the  females  laid  their  i 
eggs  111  the  tender  parts  of  oak  brandies,  near  the  extremi-  \ 
ties,    making   a   longitudinal    furrow,   and    depositing  i 
of  eggs   thei-ein  (Fig.   8l)).      They  then  sawed  the  branch    | 
partly  oflP  below  the  eggs,  so  that  the  wind  could  twist  off   ' 
the  exlreino  part  containing  the  eggs,  and  let  it  fall  to  the  \ 
ground.      In   this   way  they  injured  the  trees  extensively. 
The  forest  had  a  gloomy  appearance  from  the  niunbeo:  of 
these   extremities   partially  twisted   off.   and   hanging,  with 
their  dead  leaves,  ready  to  fall.     In  a  few  weeks  they  were 
nearly  all  seimrated  from  the  trees,  and  carried  their  vital  | 
burdens  to  the  earth,  which  was,  cei-tainly,  well  seeded  for  j 
ft  harvest  in  183H.     I  know  of  no  other  damage  which  they 
did I  believe  the  locusts  a]ipear  in  different  places,  in  j 
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Fig.  B«. 


different  years,  and  undei^taiid  that  the  locust-year,  i 
jilaces  not   &r  distant, 
is  different   from  their 
y«ar  in  tliis  town." 

Tliia  letter  was  ac- 
companied by  specimens 
of  the  insects,  in  tiieir 
varions  stales,  obtained 
and  preserved  by  Mr. 
Go-Klwin. 

The  writer  of  an  ar- 
ticle in  the  "  Boston 
Magazine  "  for  Novcm- 
Ijer,  1784,  observes  tliat 
Mr.  Morton  must  have 
been  mistaken  as  to  these 
insects,  in  saying  that 
they  eat  np  the  green 
things,  which  from  the 
structure  of  their  mouths 
we  now  know  could  not 
Itave  been  the  case. 
This  writer  also  recoi-ds 
the  appearance  of  these  insects  in  1784,  and  the  place  of 
Ills  residence,  in  which  this  occurred,  is  believed  to  have 
hecn  in  the  County  of  Bristol ;  which  coincides  with  tlie 
remark  made  hy  Mr.  Goodwin,  that  in  different  places  tliey 
appear  in  different  years.  This  remark  is  furthermoro  con- 
firmed  by  the  observations  of  various  persons  •  who  have 

*  Atnong  tlia  aalhurltlM  which  I  have  i^oniulleil  upon  the  hMnry  of  tlio  levea- 
MWHyMT  Ckldii,  mny  bn  ni«illr>oed  the  Rev.  AnilTBvr  Sandvl,  of  rhllndelphla, 
■0  alMlnct  of  «rbm«  Recount  it  given  In  the  llh  t-ol.  ot  MiKhill  uid  Miller's 
"  Uedii^l  Beposllory,"  p.  Tl !  the  "  Colnmbiaii  Masatlnt."  Vol.  I.,  pnj(M  W  ind 
l«j  Mr.  Mrnw  BnrDvm'a  ncoonnt  In  Dml»iey'(  "  Annanl  Beelitor''  for  ITBT. 
p  1«j  Br.  Mc^lurtric,  in  Iho  Sth  vol.  of  the  "  EncyolopBdfiv  Americunii,"  p.  t»> 
Dr-  S.  r.  Hllilnth'*  intareXing  ncrount  In  Ihg  10th  vol.  nf  BiUlinui'B  "  Amaric^n 
Joanul  of  Soii-iiro,"  p.  SSTi  nnd  n  pampblel  enliUed  "Itolet  oii  tlie  Locaain," 
ilh  which  I  hnvt  bv-n  favored  by  the  mithmr.  Piofeuat  Xmlmnli:!  Voxtar, 
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pab1ishe<l  accounts  of  the  occurrence  of  these  insects  in  thitl 
Middle,  Soutbern,  and  Western  States,  where,  at  regular  in-T 
tcrvals  of  seventeen  years,  varying  accordiug  to  ilie  locality,! 
Ltliey  are  seen  even  in  greater  abundance  than  in  Massachu-I 
■setts.  Tile  following  daU-s  and  places  of  their  ascent  n 
given  in  Profcaaor  Potter's  "  Notes  on  llie  Locusta  decern  ^ 
Septima "  (^Cicada  aeptendsiim) :  Maryland,  1745),  17G6, 
1783,  1800,  1817,  1834;  South  Carolina  and  Geor^a,  1817, 
1834 ;  Middlesex  County,  New  Jersey,  1820 ;  Louisiana,  ■ 
1829;  Gallipolis,  Ohio,  1821,  and  Muskingum,  1829;  west-l 
cm  parts  of  Pennsylvania,  1832;  Fall  River,  Massachusetts,] 
1834.  To  these  may  be  added  from  other  sources,  Ponn-J 
sylvania.  1715,  176G,  1783,  1800.  1817;*  Marietta,  Ohio,! 
1795,  1812;  Plymouth,  1633, 1804  ;  Sandwich,  1787, 1804,f 
1821 ;  Hadley,  1818 ;  Westfield,  1835 ;  North  Haven,  Conn.  J 
1724, 1741,  1768,  1792,  1809,  1820,  1843;  Genesee  Coun-J 
ty,  New  York,  1832;  Martha's  Vineyard,  1833.  Froml 
information  derived  from  varioas  sources  it  appears  that  thi»1 
species  is  widely  spread  over  tlic  country,  with  the  exception  T 
only  of  the  nortlieni  parts  of  New  England;  and  that  itl 
may  l>o  seen  in  some  portion  of  the  United  States  almost  1 
every  year ;  and,  although  certain  disturbing  causes  may  1 
occasionally  accelernle  or  retird  the  retimi  of  individuals,.! 
or  even  of  an  entire  swarm,  in  any  one  place,  yet  the  liiicatj 
descendants  of  one  particular  family  or  swarm  will  ordina--] 
riiy  come  forth  only  once  in  seventeen  years,  while  thaso  I 
of  other  swarms  may  appear,  afWr  equally  regular  intervals, 
in  tlie  intervening  period,  in  other  places. 


imore.  Thla  lH*t  work  la  exclniiVBlj  devoted  hi  tbu  liUlarjr  of  (hli  IdHCIh 
i  ntTonliMl  mn  maah  Tiluublu  Infonnaliuii.  Prum  llifwi  vnrioiu  * 
islci7lcd  Ibii  iirinctpal  fiicTs  which  rcAlow.  Mr.  Colliiu'i  "  Obtcrvnlioiu  oi 
will  <ir  Niirth  AIllHTiCl^"  [iiilttislieit  iu  tho  "  PUIkiai>[ihli;Bl  Tniiieacli 
I,  Vol.  LIV.  |i.  UK.  H'ltli  n  pUM,  proliahly  refer  In  llifl  Mventroii-^oar  doNaJ 
Ihfi  Inaeeta  figured  arc  not  Ihe  wuiD.  and  ■cem  to  bo  UiE  Octida  pmiaoi 


of  Mr. 


\  writer  in  tho  "Unlidd  Stntet  Gnictta"  rrcords  llio  npT^cnmncn  of  tlirw  fl 
■ects  in  i^retil  tiumliere  in  Gennimtown,  Pcuu^vlvuiiin,  on  iht  3Mli  <■/  ilny,  at  ] 
ir  inccowivo  periods. 
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The  seven teen-yeiir  Cicada  (^Cicatia  teptendecim  of  Lin- 
nsBUs),  (Plate  III.  Fig.  7.}  in  the  winged  state,  is  of  a 
black  color,  witli  transparent  irinjrs  and  wing-covers,  tlie 
thick  anterior  wlge  and  larger  veins  of  which  are  orange-red, 
and  near  tlie  tips  of  tlio  latter  there  is  a  duaky  agaig  line 
in  the  form  of  the  letter  W ;  the  eyes  when  living  are  also 
red ;  the  rings  of  tlie  body  are  edged  with  dull  orange ; 
and  the  ]e^  are  of  the  same  color.  Hie  wings  e^pand 
from  2j  to  It^  inches. 

In  those  parts  of  Massachusetts  wliich  are  subject  to  the 
visitation  of  tliis  Cicada,  it  may  be  seen  in  forests  bf  oak 
about  the  middle  of  June.  Here  such  immense  numbers 
aro  sometimes  congrogatwl,  as  to  bend  and  even  break  do^vn 
the  limbs  of  the  trees  by  their  weight,  and  the  woods  re- 
sound with  tlio  din  of  tlicir  discordant  drums  from  moniing 
to  evening.  After  pairing,  the  females  proceed  to  jirepnre 
a  neat  for  the  reception  of  tlieir  eggs.  They  SL-Ieoi,  for  tliis 
\  purpose,  branches  of  a  moderate  sia?,  which  they  clasp  on 
both  sides  with  their  legs,  and  then,  bending  down  the  piercer 
at  an  angle  of  about  forty-five  <legrees,  they  repeatedly  thrust 
it  obliiiuely  bito  the  bm-k  and  wood  In  tlie  direction  of  the 
fibres,  at  the  same  time  putting  in  motion  the  lateral  saws, 
I  and  in  this  way  detach  little  splinters  of  the  wood  at  one 
I  end,  so  as  lo  form  a  kind  of  fibrous  lid  or  cover  to  the 
perfnrntion.  The  hole  is  bored  obliquely  to  tlie  pith,  and 
is  gradually  enlarged  by  a  repetition  of  the  same  opci-atJon, 
till  a  longitudinal  fissure  is  formed  of  sufticieiit  extent  to 
'  receive  from  ten  to  twenty  eggs.  The  side-pieces  of  the 
I  [Hercer  serve  as  a  groove  to  convey  the  eggs  into  Uie  nest, 
where  they  are  deposited  in  pairs,  side  by  side,  bat  separated 
from  each  other  by  a  portion  of  woody  fibre,  and  they  are 
implanted  into  the  limb  somewhat  obliquely,  so  that  one  end 
paints  upwards.  When  two  eggs  have  been  tlius  placed, 
the  insect  withdraws  the  piercer  for  a  moment,  and  tlien 
inserts  it  again  and  drops  two  more  eggs  in  a  lino  with  the 
6pit,  and  repeats  the  operation  till  she  has  fillttl  the  fissure 
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from  one  end  to  the  other,  upon  which  she  removes  to  i 
little  distance?,  und   begins  to  make  another  nest  to  coiitaj 
two  more   rows   of  eggs.     She   is   about  tifteen   minutes  i 
■  preparing  a  single  nest  and  filling  it  with  eggs ;  but  it  1 
t  not  unusual  for  her  to  make  fifteen  or  twenty  Assures  in  tU|l 
same  limb ;  and  one  observer  counted  6ity  nests  extendinj 
along  in   a  line,  each  containing   fifteen  or  twenty  eggs  in  i 
two  rows,  and  all  of  thorn  apparently  the 
sect."     After  one  limb  is  thus  sufficiently  stocked,  the  Cic-adsH 
goes  In  another,  and  passes  fix)m  limb  to  limb  and  fi"otn  t.re 
to  tree',  till  her  store,  which  consists  of  four  or  fi\'L'  hundred] 
eggs,  is  exhausted.     At  length  she  becomes  so  weak  bv  herl 
incessant  labors  to  provide  for  a  succession  of  her  kind, 
to  falter  and  f.ill  in  attempting  to  fly,  and  soon  dies. 

Although  the  Cicadas  abound  most  upon  tlie  oak,  tliey 
resort  occasionally  to  otliev  forest-trees,  and  even  to  shrubs,  , 
when  impelled  by  the  necessity  for  depositing  tlieir  eggs,  and  I 
not  unfrequently  commit  tliem  to  fruit-trees,  when  the  \Mtee  j 
are  in  their  vicinity.  Indeed  there  seem  to  bo  no  trees  t 
shrubs  that  are  exempted  from  their  attacks,  except  tlioae  o(  < 
tbe  pine  and  fir  tribes,  and  of  these  even  the  while  cedar  is  ' 
sometimes  invaded  by  them.  The  punctured  limbs  laiiguisU  i 
and  die  soon  afVer  the  eggs  which  are  placed  in  tliem  are  J 
hatched;  they  are  broken  by  the  winds  or  by  the 
weight,  and  either  remain  hanging  by  the  bark  alone,  or  £ti|J 
with  tlieir  withered  foliage  to  tlie  ground.  In  iJiis  wayll 
orchards  have  sufl'ered  severely  in  consequence  of  the 
jurious  punctures  of  tliese  insects. 

The  eggs  ore  one  twelfth  of  an  inch  long,  and  one  sixt  J 
teentli  of  an  inch  through  the  middle,  bnt  taper  at  eacbj 
end  to  an  obtuse  point,  and  are  of  a  pearl-white  color, 
shell  is  so  tliin  and  delicate  that  the  form  of  the  includejl 
insect  can  be  seen  before  the  egg  is  hatched,  wliicli  occurs,  j 
according  to  Dr.  Potter,  in  fifty-two  days  af^er  it  is  laid,  but  \ 
•  Sm  alio  my  cominuiiicmion  in  Dowiiing'i   IlorllculturWt,  Vol,  HI,  p,  3T8, 
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Miss  Morris  says  in  forty-two  days,  and  other  persons  say  in 
I  fourteen  days. 

The  young  insect  when  it  borsts  tlie  shell  is  one  sixteenth 
I  of  an  inch  long,  and  is  of  a  ye]lowish-w)iil«  color,  except  the 
I  eyes  and  tlio  claws  of  the  foro  legs,  which  are  reddish ;  and 
I  it  is  covered  with  little  hairs.  In  form  it  is  somewhat  (,mib- 
llike,  being  longer  in  proportion  than  the  parent  insect,  and  is 
I  flimislied  with  six  legs,  the  first  pair  of  wliich  are  veiy  larj^, 
I  shaped  almost  like  lobsteiH^Iaws,  mid  armed  with  strong 
I  spines  heneath.  On  the  shoulders  are  little  prominences  iu 
I  the  place  of  win^ :  and  under  the  breast  is  a  long  beak  for 
I  BUCtion.  These  little  creatui-es  when  liberated  from  tlie  shell 
e  very  lively,  and  their  movements  are  nearly  as  quick  as 
■'those  of  ants.  After  a  few  moments  theii-  instincts  prompt 
Ktheni  to  get  to  the  givund,  but  in  order  to  reach  It  they  do 
I  not  tkscend  the  body  of  tlie  tree,  neitlier  do  they  cast  off 
I  themselves  precipitately  ;  but,  running  to  the  side  of  the  limb, 
I  they  deliberately  loosen  tlieir  hold,  and  fall  to  the  earth.  It 
I  seems,  tlieii,  tliat  they  are  not  borne  to  the  ground  in  the 
I  C'gg  state  by  the  limbs  in  wliich  tlieir  nests  are  contained,  but 
r  spontaneously  make  the  jierilous  descent,  immediately  after 
tliey  are  hatched,  without  any  clew,  like  that  of  (he  canker- 
worm,  to  carry  them  in  snfety  through  tlio  lur  ajid  break 
the  force  of  their  fiill.  The  instinct  which  im[iels  them 
r  tints  fearlessly  to  precipitate  themselves  from  the  trees,  from 
I  heights  of  which  they  can  have  formed  no  conception,  with- 
r  Oat  any  espericnco  or  knowledge  of  tlie  result  of  tlicir  adven- 
9  turons  leap,  is  still  more  remarkable  ihan  that  wlueh  carries 
[,  tlie  gosling  to  the  water  as  soon  as  it  is  hatched.  In  those 
I  actions  tliat  are  the  result  of  foi-csight.  of  memory,  or  of 


I  expcneuce. 


[limals  iire  controlled  by  tlieir  own  reason,  as 

V  in  those  to  wliich  they  are  led  by  the  use  of  their  ordinary 
■  by  the  indul^rencc  of  their  common  appetites,  they 

V  nay  be  said  to  be  governed  by  the  laws  of  tlieir  organization ; 
I.  bat  in  such  as  arise  from  special  and  extraordinaiy  instincts. 
\  we   see  the   most  sti-iking   pr&ofe   of  lliat  creative  wisdom 


214  IIEMII-TKItA. 

which  has  implanted  in  tliem  an  unerring  guidf,  where  r 
son,  tlio  ai-nses,  and  the  appelircs  would  foil  to  diret-t  them.  1 
Tlie  manner  of  the  joung  Cicadas'  disccnt,  bo  different  &oai.p 
that  of  other  insects,  and  seeming  to  require  a  special  in-j 
siinct  to  this  end,  would  he  considered  incredible,  jjerlmp8,J 
if  it  had  not  been  ascertained  and  repeatedly  conlinned  by! 
personij  who  have  witnessed  the  proceeding.  On  reachinj 
the  ground  the  insects  immediately  bury  themselves  in  l 
soil,  hurrowijig  by  means  of  their  broad  and  strong  fore  feetiT 
which,  like  those  of  the  mole,  are  admirably  adapted  fur  dig- 
^ng.  In  their  descent  into  tlie  earth  lliey  seem  to  follow  tha  | 
ng.  87. 


7   / 


rooLi  of  plants,  and  are  subsorjuently  found  attached  to  thoseJ 
wliicb  lire  most  tender  and  suct^nlent,  perforating  them  mlhl 
thcU'  bcalcs,  and  thiw  imbibing  the  vegetable  juices  wliicbl 
constitute  tlieir  sole  nourishment.     (Fig.  87.) 

Miss  Margaretta  H.  Morris,  who  attributes  the  decline  of  1 
the  pear-tree  and  the  failure  of  Its  fruits  to  depredations  of  ■ 
the  youTig  Cicadas  on  its  roots,  has  given  interesting  acconntti 
of  her  iihsei-vnlions  upon  tlieso  insects.  On  removing  thai 
eartli  from  "a  pcur-tree  that  had  been  declining  for  years,! 
without  any  apjiarcut  cause,"  she  "found  the  larvre  of  thai 
Cicada  ni  countless  numbers  clinging  to  tbe  roots  of  the  tree,4 
witli  tlieir  suckers  piercing  the  Wk,  and  so  deep  and  firmlyl 
Ithued,  that  tliiy  remained  banging  for  half  an  hour  iifterJ 
being  removed  from  tlie  eartli.     From  a  root  a  yard  longiF 
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and  about  an  inch  in  diameter,  she  juatliered  twenty-three 
larva* ;  tliey  were  of  various  sizes,  from  a  quarter  of  un  inch 
to  an  inch  in  length.  They  were  on  all  the  roots  tliat  grew 
deeper  than  six  inches  below  tlie  surface.  The  roots  were 
unhcaltliy,  and  bore  the  appearance  of  external  injury  frfim 
small  punctures.     On  removing  the  outer  coat  of  bark,  tliis 

'    a^tpeamiice  increased,  leaving  no  doubt  as  to  tlie  cause  of  tlie 

I  disease."  * 

The  gmhs  do  not  appear  ordinarily  to  descend  very  deeply 

f  into  tlie  ground,  but  remain  where  roots  are  most  abundant ; 
and  it  is  proljable  that  the  accounts  of  their  having  Ijeen  dis- 

I   covered  ten  or  twelve  feet  from  the  top  of  the  gnjund  have 

'  been  fiiundcd  on  some  mistake,  or  the  occurrence  of  the 
insects  at  such  a  depth  may  have  been  the  result  of  accident. 
Tlie  only  altenttion  to  which  the  insects  are*  subject,  during 

'  the  long  period  of  their  subterranean  confinement,  is  an 
increase  of  sizei,  and  the  more  com]ilcte  development  of  the 
four  small  scale-like  prominences  on  their  backs,  which  rep- 
resent and  actually  contain  their  ftilure  wings. 

As  the  time  of  their  transformation  approaches,  they  grad- 
ually ascend  towai-ds  tlio  surfiice,'  making  in  their  progress 
cylijidrica]  passages,  oftentiim-s  very  circuitous,  and  seldom 
exactly  perpendicular,  the  sides  of  which,  according  to  Dr. 
Potter,  are  firmly  cemented  aiid  varnished  so  as  to  be  water 
proof.  These  borrows  are  about  five  eightlis  ot  an  In 
diameti>r,  are  filled  below  with  earthy  matter  ren  ov  d  I^  1  e 
insect  m  its  progress,  and  can  bo  traced  by  tl  I  r  a  d 
compactness  of  their  contents  to  i!ie  depth  of  from  on  o  t  o 
feet,  according  to  the  nature  of  the  soil ;  but  the  upjier  po 
tion  lo  the  extent  of  six  or  eight  inches  is  empty,  and  serves 
OS  a  ha]>itation  for  the  insect  till  the  period  for  its  exit  arrives. 
Here  it  renmins  during  several  diiys,  ascending  to  the  top  of 
the  hole  in  fine  weather  for  the  benefit  of  tlie  ivarratli  and 
tlie  oir,  and  occasionally  peeping  forth,  apparently  to  recon- 
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noitre,  but  descending  again  on  the  occurrence  of  cold  op  wet 
weather. 

During  their  temporary  residence  in  these  burrows  near  J 
the  surface,  the  Cicada  grubs,  or  more  properly  pupic,  fori 
such  they  arc  to  be  considered  at  this  period,  though  they  I 
still  retain  sometliing  of  a  gnib-like  form,  acquire  strength  fop  ' 
fiirther  efforts  by  exposure  to  the  light  and  air,  and  seem  then 
only  to  wait  for  a  favorable  moment  to  issue  from  tlieir  sub- 
terranean retreats.     When  at  length  tliis  an-ives,  they  issue  j 
from  the  ground  in  great  numbers  in  tlie  night,  crawl  up  the  j 
trunks  of  trees,  or  upon  any  other  object  in  their  viciniiy  to  I 
which  tliey  can  fasten  themselves  securely  by  tlieir  claws. 
After  having  rested  awhile,  they  prcjtaro  to  cast  off  tlieir 
skins,  which,  in  the  mean  time,  have  become  dry  and  of  an 
amber  color.     By  repeated  exertions,  a  longitudinal  rent  is 
made  in  the  skin  of  the  back,  and  through  this  the  included 
Cicada  pushes  its  head  and  body,  and  with<lraws  its  wings 
and  limbs  from  their  seimrate  cases,  and,  crawling  to  a  litlla 
lUstance,  it  leaves  ils  empty  pu])a-skin,  apparently  entire,  slill 
fastened  to  the  tree.     At  fii-st  the  wing-covera  and  wings  are 
very  small  and  opaque,  but,  being  perte<'tly  soft  and  flexible, 
they  soon  slrotch  out  to   their  full   dimensions,  and   in  the  I 
course  of  a  few  hom-s  the  superflunns  moisture  of  ihe  body  j 
evajiomt^,  and  the  insect  becomes  sti-ong  enough  lo  fly. 

During  several  successive  nights  the  puiiss  continue  to  -j 
issue  from  the  eartli ;  abovo  fifteen  hundred  have  been  found  J 
to  arise  beneatli  a  single  apple-tree,  and  in  some  places  ths  J 
whole  surfece  of  tho  soil,  by  their  successive  operations,  lias  I 
appeared  as  fiill  of  holes  as  a  honeycomb.  In  Alabama  the  1 
species  under  consideration  leaves  the  ground  in  Februjiry  1 
and  March,  in  Maryland  and  Pennsylvania  in  May,  but  in,  I 
Massachusetts  it  does  not  come  forth  till  near  the  niidilte  of  ] 
June.  Within  about  a  fortnight  after  their  final  transtbrma- 
tion  they  begin  to  lay  their  eggs,  and  in  the  space  of  six  I 
weeks  the  whole  generation  becomes  extinct.* 

Fortunately  tliese  insects  are  appointed  to  return  only  at 


TQE    IIOG-UAV    HAItVEST-FLr. 


217 


periods  so  distant  tliat  vegetation  ofWii  lias  time  to  recover 
from  the  injuiy  inflicted  by  ihcm ;  but  were  tJicy  to  apjiear 
nt  shorter  intervals,  our  foi-est  and  fruit  trees  would  soon  bo 
entirely  destroyed  by  tJieni.  They  are  moix'over  subjoct  to 
nmny  accidents,  and  have  many  enemies,  whicb  contribute  to 
diminish  their  numbers.  Their  eggs  are  eaten  by  birds  ;  the 
young,  wlien  they  first  issue  from  the  shell,  are  preyed  upon 
by  ants,  which  mount  tlie  trees  to  feed  upon  them,  or  destroy 
them  wlien  they  are  about  to  enter  the  ground.  Blackbirds 
eat  them  when  turned  up  by  the  plough  in  fields,  and  hogs 
are  exct-ssively  fond  of  them,  and,  when  suffered  to  go  at 
large  in  the  wooils,  root  them  up,  and  devour  immense 
numbers  Just  before  the  arrival  of  tlie  periixl  of  their  final 
trans tbimation,  when  they  are  lodged  immediately  mider 
the  surface  of  the  soQ.  It  is  stated  that  many  perish  in  tlie 
egg  state,  by  the  rapid  growth  of  the  bark  and  wood,  which 
closes  the  perforations  and  bui-ies  the  eggs  hefora  tliey  liave 
hatched ;  and  many,  without  doubt,  are  killed  by  their  peril- 
ous descent  from  tlie  trees. 

There  are  several  other  harvest-flies  in  the  United  States, 
the  males  of  which  are  musical ;  but  their  drums  are  con- 

I  cealed  within  little  cavities  in  the  sides  of  the  first  abdominal 
ring.  One  of  these  is  found  in  Massachusetts,  and,  though  it 
never  appears  in  such  great  nmnbers  as  the  preceding  species, 
it  is  more  common  or  more  generally  met  with  throughout 
tlie  State.  It  may  be  called  the  dog-day  harvest-fly,  or 
Ciixtila  eanicularU  (Fig.  88),  from  tlie  circumstance  of  its  in- 
variably appearing  with  the  bcgini 
many  years  in  succession,  with 

I  I  bare  heard  this  insect,  on  th 

I  time  in  tbe  season,  drumming  ii 

I  the  day  between  tbe  hours  of  ten  in  the  morning  and  two 

I  the  afrornoon       It  is  true  that  all  do  not  mtister  on  the 

ime  day ,  for  at  first  iheynre  few  in  number,  and  scattered 

at  great  distances   from   each  other;  new-comors,  however, 

!   ore  added  from  day  to  day,  till,  in  a  sliurt  time,  iihiiost  every 


;  of  dog-days.  During 
only  one  or  two  exceptions, 
J  25th  of  July,  for  tbe  first 
1  the  trees,  on  some  part  of 
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tree  seems  to  have  its  musician,  and  the  rolling  of  iheirl 
(Irunis  may  be  heard  in  evt-ry  direction.  This  circumstance, 
huwevfr,  does  not  render  it  any  the  less  remarkaUe  that  tlie  i 
first  of'  the  land  should  keep  their  nppointed  lime  with  such  f 
extreme  regulurity.  The  dog-day  hai-\-eat-fly  measures  about  | 
one  inch  and  six  tentlis  from  the  front  to  tlie  tips  of  tho 
wing-covers,  winch,  wlicn  spread,  expand  about  three  inches. 


Its  body  is  black  on  the  upper  side ;  tlie  under  side  of  tfw-" 
head,  tlie  breast,  and  tlio  sides  of  ihe  Iwlly  are  covered  with 
a  white  substance  i-esonibling  flour;  the  tup  of  the  head  and 
the  thorax  are  omanientod  with  olive-green  lines  and  char-  t 
aeters,  one  of  wliicli,  in  tho  shape  of  tho  letter  W,  is  veiy  I 
conspicuous  ;  the  legs,  and  tho  front  edge  and  principal  veins  ■ 
of  the  wing-covers  and  of  the  wings  arc  also  green,  mid  tliere 
is  n  dusky  ugzag  spot  on  the  little  cross-veins  near  the  tip 
of  tlie  wing-covers ;  and  the  valves  beneath  the  body  of  the  i 
males   are   wider   than    long.     This   species   has   heretofore  I 
been  mistaken  for  the  Cicada  pruinom,  or  frosted  lian-est-fly, 
described  by  Mr.  Say,  which  is  found  in  the  Middle  States,  J 
measures  two  incliea  to  the  tips  of  the  wing-covers,  has  a  I 
white  spot  each  side  of  the  base  of  tlie  abdomen,  a  seeond  o 
the  middle  of  the  sides,  and  a  third  near  to  the  tip,  and  liaal 
the  valves  of  tlie  males  longer  tlian  wide.*     I  am  not  awRm-| 

'  The  fr>rtn  nnil  proportion*  if  Uie  nbrjomin&l  tnItdi  Iikto  doeiilnt  m*  to 
rata  llie  canti-uSarh  tloni  Mr.  Say'ijmlHoBi,  nltUuui;li.  wltJi  \\\e  EXiwptlnn  of 
JiffVTenco  In  tira,  lliuy  iiruisiU  tw  ullicr  uuiistjiiil  oliunL-lan  which  will  invariably  « 
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that  llie  females  of  the  dog-day  harvest-fly  prefer  to  lay  their 
eggs  in  one  ratlier  than  in  another  kind  of  tree ;  for  I  have 
tiikcn  the  pup*  emerging  fi-oin  tlic  ground  beneat]i  cherrj-. 
maplo,  and  elm  trees,  and  it  is  (jruliable  that  tlicy  could  not 
have  truvelled  far  trom  the  ti-ees  upon  which,  when  young, 
tliey  wejv  hatched,  and  upon  the  trunks  of  which  they  linally 
leave  their  vacant  shells.  These  have  much  tlie  same  form 
and  appearance  as  the  pupn-shells  of  the  scventeen-ycar  liar- 
vest-fly,  hat  are  considerably  larger.  Some  individuals  of 
this  sjwcitM  contuiue  with  us  as  late  as  the  end  of  September. 
I  they  are  not  very  numerous,  the  injury  sustained  by  the 
trees  from  their  punctures  is  comparatively  small, 

The  other  liarveat-fljea  of  this  country  have  oidy  two  eye- 
I  lets,  and  are  not  fiirnJshed  with  musical   instruments ;   but 
I  they  enjoy  the  (acuity  of  leaping,  which  tlie  Cicadas  do  not. 
Tills  fecalty  does  not,  as  in  the  grasshoppera  and  other  leap- 
ing insects,  result  from  an  enlargement  of  their  hindmost 
I  tliighs,  which   do   not   dilt'er   mucli   in   thickness   fi-om   the 
[  otliers;  but  is  owing  tn  the  length  of  tlieir  hindmost  shanks, 
[  or  to  tiie  bnslles  ami   spines   with  which   these   parts   are 
[  dothed  and   tipped.      These  spinen  serve  to   fix  the   hind 
uivly  to  the  surface,  and,  when  the  insect  suddenly 
unbiinds  its  legs,  its  body  is  launched  forward  in  the  air, 
[  Some  of  these  harvest-flies,  when  assisted  by  their  wings, 
I  will  leap  to  the  distance  of  five  or  sLx  feet,  which  is  more 
I  tUaii  two  hundreil  and  fifty  times  their  own  length ;  in  the 

n  10  lUtUngBtih  llwm  from  iwioli  oUipr.s  tii  my  enllBction  »re  four  more  nn- 
I  lit*  *pMiM  of  CSfaJa;  mtnnly.  Ibo  aalifei  of  GcrmiLr.  our  Inrgesl  tpeciu,  frorn 
I  X««th  CMmliiu;  a  second  ijieclet,  n|<]inreiilly  umlc^crlbsd,  abuuC  eiiuni  to  iJilii  in 
rttagnitiHle,  ft>Rn  Long  Islund,  Muw  Vork;  ttii  libicin  a(  Linnieaa,  Ktw  iMa  New 
^Torlt,  and  i|iiIto  eoinmnn  oven  wilhlii  the  city!  nnd  the  hitroi/ljgiUca  of  S»y, 
■  nhteh,  I  twiixve,  wu  raptarvd  In  Florida,  nnd  wm  presonled  to  me  liy  Mr.  Ed- 
Vliwd  DeiiblcdBy.  A  ipccimen  of  the  liUctii,  or  sonioottier  largn  ■]>«rl»,  Inw  bMn 
I  iMlua  in  MaHiciiutetti,  but  I  Iiilvb  not  tlio  individual  to  tttvt  to  at  tliis  time. 

(•  TM»  it  noUiIng  mora  ilmn  ■  loeal  iirlWy  of  C  prulneta,  Sny;  tharo  Is  no 
I  jmnitUiioy  in  llio  form  anil  Ie»)!t1i  of  the  abdumliml  valves,  vid  thv  colontkm 
rtt  prvinatmru  a|>on  tlie  iuMct  Jcjiund  upon  vlriuDi  (Uiiiliogsncici  ta 
I  whieh  Ult  llabie.  — Uiu^Ji.) 
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same  proportion,  "  a  man  of  ordinary  stature  ahould  be  able  I 
at  once  to  vault  through  tlie  air  to  the  distance  of  a  quarter  J 
of  a  mile."     Some  of  tJiese  leaping  liarveal-Hics   haro   liia  J 
foce  nearly  vertical,  and  the  lliorax  very  largo,  tapering  to  1 
a  point  behind,  covering  tlie  whole  of  the  upper  aide  of  tha  J 
body,  and  overtopping  even  the  head,  which  is  not  visible  ] 
firom  above.     These  U-long  chiefly  to  llie  ^eiiiis  Mi-itdiracis, 
to  which  allusion  has  already  been  raatie;  and,  as  they  ar«  1 
found  mostly  on  the  limbs  of  trees  and  slinibs,  they  may  j 
receive  the  name  of  tree-hoppers.*     In  others  the  fece  slop* 
downwards  towards  the  breast,  the  thorax  is  of  moderate  J 
size,  and  does  not  extend  much,  if  at  all,  beyond  the  base  1 
of  tlie  wing-covers,  and  does  not  conceal  tlie  head  when  { 
viewed  from  above.     Some  of  the  insects,  with  this  small- 
sized  thorax,  ara  familiarly  called,  in  English  works,  cuckoo-  ] 
spit,  and  frog'ho]>pers,  and   to  others  may  be  a[)plicd  the 
name  of  leaf-hoppers,  because  they  live  mostly  on  tlie  leaves  | 
of  pionta. 

The  thorax  differs  very  much  in  shape  in  difllerent  kinds  I 
of  tree-hoppers  (MEMisnAaniD-E),  and  the  variations  of  this   , 
part  are  productive  of  many  odd  forma  among  these  insects, 
and  particularly  in  foreign  species.     Among  the  species  in- 
habiting Miu^saclntsetts,  there  are  some  in  whicli  the  tliorax 
forms  a  thin  and  high  arched  crest  over  the  bodv*  as  in 
Mtinibraci*  camdii»  of  Fabricius,  and  the  vau,  of  my  Cata- 
logue.^     To   tliese   the  name  of  Membracis,  which   meana 
sharp-edged,  is  most  applicable.     In  other  species  (^M.  emar-  ] 
gituita  and  nnuata  of  Fabricius,  and  concava  of  Say*)  the  I 
crest  of  tlie  thorax  is  deeply  notched  on  the  top.     In  others  I 
the  whole  of  the  thorax  is  not  elevated  longitudinally  in  Uia 
middle,  but  only  in  some  part;  thus  3f.  Ampfh/itidit^  has  I 
an  oblong  si[uaro  crest  on  the  middle  of  the  thorax ;  M.  bt- 


•  Mr.  BpiiiiId.  in  Iho  "  Liltmry  of  Enlorlaiuiug  Kiiawleilge,"  lint  r 
mutlB  to  tiie  Cieadni,  which  do  iml  len]i. 

(»  BoHi  Imltiiiglii  llin  kuuiu  Smilia.  Ain)'Ot,  —  rni.lut.l 

(*  M  emaryiimla,  iJoniiM,  niitl  concava  betoiijt  bi  Ruitiii,  Amyot. 

[*  JU.  aNynJijMuJu  tolvligs  to  TeUuHoiia,  Fltcli.  — Uuuui  ] 
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maculala  of  Fabriciiw  and  miivillata'''  of  my  Catalogue  have 
a  thin  horn-like  projection,  blunt,  however,  at  the  end,  ex- 
tending obiiquuly  forwards  and  upwiirda  from  the  fore  part 
of  the  thorax;  and  M.  bimtata  and  latijjux''  of  Say  have  a 
similarly  situated  horn,  narrower  however,  and  carved,  so 
as  to  givtj  til  the  insects,  when  viewed  sidewise,  the  shape 
of  a  bird ;  and,  laatly,  in  M,  biihidni  of  Fabriciiis,  dicerot 
of  Sa}*,  anil  taurina^  of  my  Catalogue',  tlio  ridge  of  the  tho- 
rax, viewed  from  above,  has  somewhat  tlie  aliape  of  tlte 
letter  T,  becoming  broad  at  the  fore  part,  and  extending 
outwards  on  each  side  like  a  pair  of  short  thick  horns,  which 
gave  rise  to  the  foregoing  specific  names,  meaning  butfalo, 
two-homed,  and  kine-like. 

The  habits  of  some  of  tlie  tree-hoppers  are  presumed  to 
be  much  tlie  same  aa  tliose  of  the  musical  harvest-flies,  for 
tliey  are  found  on  the  limbs  of  trees,  where  they  deposit 
their  eggs,  only  during  the  adult  state,  and  probably  pass 
tlie  early  period  of  their  existence  in  the  ground.  Others, 
however,  are  known  to  live  and  undergo  all  ibuir  changes 
on  tlie  stems  of  plants.  Among  the  former  is  our  largest 
native  species,  the  two-spotted  tree-lio|iper,  or  Man- 
hraeia  biinaculata*  of  Fabricius  (Fig.  89),  which 
may  be  found  in  great  abundanco  on  tlie  Hmbs  of 
the  locust-tree  (Holnuia  pseudacacid)  during  thu 
months  of  September  and  October.  These,  as  well 
as  other  treo-hoppers.  show  but  little  activity  when  un<lis- 
tlU'bed,  remaining  without  motion  for  lionrs  together  on  the 
limbs  of  the  trees ;  hut  on  the  approach  of  tlie  fingers,  tliey 
leap  %-igorously,  and,  spreading  their  wings  at  the  same  time, 

•  F«brttia«  describes  the  mnla  only  unlor  llii»  numpi  tho  reinnle  in  hh  .Vim- 
bratil  acitnjnnta.     Tbi*  •peciss  beloagi  to  Pnil'eiaor  GcniuU''(  new  gouiit,  Utmi- 

[•  J/.  iiwiffltUn  and  wiiViJiBia  hBlona  lo  Thrlia,  Auijot. —  VnLBn,] 
[1  X.  bbmlala  nnd  latifia  boloiig  to  fuclitBi/w,  Aaiynt.—  IIhlek.] 
I '  K.  ttAnbu,  tSctni.  luiil  timrma  belong  In  Cirita,  Amyot.  —  UulKk.] 
t*  n  migbt  l>H  uil'ln),  ili'it  ibh  (cenu*  it  lurw  rcetriewd  to  Urfntmcit  pim':tala, 
fab..  Hid  >  fow  iilliod  spociM.  —  UuLiH-l 
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&y  to  aiiuilier  limb  and  settle  tliere,  in  the  same  position  iw4 
before.     Tiii-y  nevur  sit  across  tlie  limbs,  but  always  in  tlie  I 
direction  of  their  Icngtb,  witli  Uie  head  or  forepart  of  iba  I 
body  towards  the  extremity  of  die  branches.     On  account 
of  their  peculiar  fonn,  which  is  tliat  of  a  thick  cone  witli  a 
verj'  oblique  direction,  tlieir  dark  color,  and  their  fixed  ]k)s- 
ture  while  ])ercliing,  they  would  readily  be  mistaken  for  the 
thorns  of  the  tree,  a  circumstance  imdoubtedly  intended  for  ] 
tlieir   preservation.     Other  instances   have   been  mentioned  I 
displaying  proofi  of  equal  wisdom  in  the  formation  of  insects. 
Tiius,  in  the  leaf-insects,  grasshoppers,  and  waJ king-sticks, 
wliich  live  in  trees,  the  latter  exactly  simulating  a  little  twig  ] 
in  appearance,  and  the  others  having  tlie  form  and  color  of 
leaves,  tlieir  resemblance  to  the  objects  among  which  tliey  | 
have  been  desdned  to  live  has  doubtless  been  given  to  tliem   i 
with  the  express  design  of  screening  them  from  tlieir  enemies 
of  the  feathered  race.     Many  other  examples  of  the  same 
kind  might  be  mentioned,  did  time  and  tlie  limits  of  my 
subject  warrant ;  but  these  alone  suiSce  to  show  that  special   ! 
provision  has  been  wisely  made  in  tlie  construction  of  cer-   1 
tain  defenceless  animals  witli  a  view  to  secure  them   from  i 
observation.      Surely   insects,  the   most   despised  of  God's   | 
creation,  are  not  unworthy  our  study,  since  they  are  objects 
of  Hia  care   and  subjects  of  a  special  providence. 

But  to  return  to  our  locust  tree-hopper,  which  remains 
to  be  described;  —  it  measures  about  half  an  inch  from  the 
tip  of  the  horn  to  the  end  of  tlie  body ;  the  male  is  black-    , 
ish  above,  with  a  long  yellow  spot  on  each  side  of  the  back ;    | 
and  the  female  is  asb-colored,  and  without  spots.     While  on 
the  ti-eea,  these  insects,  though  perfectly  still,  are  not  unem- 
ployed ;  but  puncture  tlie  bark  with  tlieir  sharp  and  slender 
beaks,  and   imbibe  the  sap  for  nourishment.     The   female 
also  appears  to  commit  lier  eggs  to  tlio  protection  of  tho  , 
tree,  being  fiimished  with  a  pierccp  beneath  the  extremity 
of  her  body,  wltli  which  to  make  suitable  perforations  in  the 
branches.     As  I  have  never  seen  the  young  on  tlieae  trees, 
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I  preaimic  tliat,  as  soon  as  tliey  are  hatclied,  thcj  tmikt-  tlieir 
way  to  the  ground,  and  remain  under  tlic  surlace  ot'  the  soil, 
sucking  the  sap  from  the  roots  of  pluiits,  until  they  are  about 
to  enter  upon  their  lust  period  of  esi§tence,  when  they  crawl 
up  tlie  trunks  of  tlie  trees,  tlirow  off  tlieir  coats,  and  appear 
in  iho  perfect  or  winged  state.  From  the  great  numbers 
of  these  tree-hopjiers  wliicli  exist  in  certain  seasons,  the 
locust-trees  undoubtedly  suffer  much,  not  only  in  conse- 
(juence  of  the  quantity  of  sap  abstracted  fi-oni  tlidr  branches, 
but  from  the  numerous  punctures  made  by  the  insects  In 
obtaining  it  and  in  laying  their  eggs. 

The  oak-tree  Is  attacked  by  another  species,  the  white- 
lined  tree-liopper  (3f,  univiltata'),  which  may  be  found  upon 
it  during  the  month  of  July.  It  is  about  lour  tenths  of  an 
inch  in  length  ;  tlie  thorax  is  brown,  has  a  abort  obtuse  horn 
extending  obliquely  upwards  from  its  fore  part,  and  lliere  is  a 
white  line  on  the  back,  extending  from  the  top  of  tlie  horn 
to  the  hinder  extremity. 

The  common  creeper  (^Ampehpgis  quinguefolia)  is  inhabit- 
ed by  a  tree-hopper,  which  luts  an  oblong  square  and  thin 
elevation  or  crest  on  the  middle  of  the  thorax.  Its  body  is 
usually  of  a  reddiali  ash-color,  and  the  tliorax  ia  ornamented 
with  three  reddish-brown  bands,  one  of  which  is  above  the 
head  and  extends  transversely  between  the  lateral  projecting 
angles  of  tlie  thorax,  tlie  second  is  a  short  and  oblique  line 
on  each  side  of  tlie  front  part  of  the  crest,  and  tlie  third  is 
also  oblique,  and  begins  on  the  outer  edge  of  the  thorax,  and 
passes  obliquely  forwards  on  each  side 
to  the  top  of  the  hind  part  of  the  crest. 
This  species  may  be  called  Membrnns 
AmpelopMidia  '  (Figs.  i*0  and  91),  from 
tlio  plant  on  which  it  is  found  i 
perfect  state.  The  young  appear  to  live 
in  the  earth  till  they  are  fully  grown  and  have  acquired  the 
rudiments  of  wing-covers  and  wings,  or  have  become  pupie, 


Fig.  90.  Fig.  01. 


a  tliB  MrmbrncU  Gin  of  my  Cntalaguc. 


224 


li  E  M  I  P  T  E  li  A 


TIds 


afW  which  they  are  seen  ascending  the  steins  of  die  c 
on  which  they  change  their  skins  for  llie  lust  time. 
occure  from  tha  middle  to  tlie  end  of  June. 

There  is  a  little  trce-hojiper,  whieh  is  found  during  the  I 
months  of  July  and  August  on  tlie  wax-work,  or  Celaalrua  ' 
scondcn*,  acLompanied  usually  by  its  young.     When  fiiliy 
grown,  it  is  nearly  tliree  tenths  of  an  inch  in  length,  including  , 
the  horn  of  the  thoi-ax ;  is  of  a  dusky  browni  color,  witli  two 
yellowish  spots  on  the  ridge  of  tiie  back ;  and  tlie  first  four 
shanks  are  exceedingly  broad  and  flat.     It  is  ilie  two-spot- 
ted tree-hopper,  or  3Iemltraci»  binolata  of  Say.     When  seen 
sidewise  it  presents  a  prnfile  much  like  that  of  a  bird,  tlie 
head"  and  neck   of  which   are   repi-esented   by  die   curved 
projecting  horn  of  the  tliorax ;  and  a  group  of  tliese  litde 
tree-hoppers,  of  various  sizes,  clustered  togetiier  on  a  stem 
of  the  wax-work,  may   he  likened  to   a   Hock   of  old   and 
young  piirti'idgfs.     They  appear  to  pass  through  all  their 
transformations  on   tlie  plant,  are  tbnd  of  society,  and  sit  1 
close  together,  with  their  heads  all  m  the  same  direction. 

Tree-hoppei-s  are  often  surrounded  by  ants,  for  tlie  sake  | 
of  tlieir  castings,  and  for  the  sap  wliich  oozes  fi-om  the  punc- 
tures made  by  ihe  fonner,  of  whieli  the  ants  arc  vory  fond. 
Those  kinds  that  live  on  the  stems  of  plants  fi-om  tlie  time 
when  they  ai-e  hatched  till  they  are  fully  grown,  are  very 
closely  attended  hy  ants ;  and  aa  from  their  constant  suck- 
ing the  young  become  often  wet,  their  careful  attendants, 
tlie  ants,  find  regular  employment  in  wiping  them  clean  and 
dry  with  tlieir  antenna  and  tongues. 

The  remaining   Homopterous  insects   have   a   tliorux   of 
moderate  sizi-,  not  tajiering  to  a.  point  behind,  and  not  cov- 
ering die  wliole  body  as  in  the  preceding  species.     Their 
heads  are  visible  from  above,  and  the  face  slopes  downwards   < 
towards  the  breast. 

Here  may  he  arranged  the  singular  insects  cullod  frog- 
hoppers  (Cercopidid^),  which  pass  their  wliulo  ll\'es  on 
plants,   on    the  stems  of  which  their  eggs  niv  laid   in  the 
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autumn.     Tlie  following  summer  thej  are  liatciied,  and  the 
I  yoxuig  immediately  peri'orate  ilio  bark  with  tlieir  beaks,  and 
begin  to  imbibe  tlie  sup.     Tliey  tuke  in  such  quantities  of 
ibis,  tliat  it  ooites  out  of  their  bodies  continually,  in  tho  form 
of  Utile  bubbles,  which  soon  completely  cover  up  tho  insects. 
Tboy  thus  renuiin  entirely  buried  and  concealed  in  large 
masses  of  foam,  until  tliey  have  completed  their  final  trans- 
formation, on  which  account   tlie  names  of  cuckoo-spittle, 
frog-spittle,  and  frog-hoppers   have   been  applied  to  them. 
We  have  several  sjiwies  of  these  irog-ho]>pers  in  Massachu- 
setts, and  the  spittle,  u-itli  which  they  arc  sheltered  from  the 
sun  and  air,  may  be  scon  in  great  abundance,  during  the 
I  summer,  on  the  stems  of  our  alders  and  willows.     In  the 
I  perfect  state  tliey  ai-e  not  thus  protected,  but  are  found  on 
'  the  plants,  in  tlio  latter  part  of  summer,  fully  grown  and 
I  preparing  to  lay  their  eggs.     In  tliis  state  they  possess  the 
I  power  of  leaping  in  a  still  more  remarkable  degree  than  the 
tree-hoppers  ;  and,  for  this  purpose,  the  tips  of  llieir  liind 
J  shanks  are  surrounded  with  little  spines,  and  the  first  two 
I  jcnnls  of  tlieir  feet  have  a  similar  coronet  of  s))iiies  al  their 
1  extremities.       Their   thorax    narrows   a   little    beiiind,   and 
I  projects   somewhat   between  the   bjises   of  the  wing-covers; 
I  their  bodies  arc  ratlier  short,  and  their  wing-covers  are  al- 
most horizontal  and   quite  broad  across  the  middle,  which, 
with  tlie  shortness  of  their  legs,  gives  them  a  si|ual  appear- 
ince.* 

The  leaf-hoppers  (Tettigontad^)  leap  almost  as  well  as 

the  apitde-insects  just  mentioned  ;  but  their  hind  legs  are 

I  longer,  are  not  surrounded  with  coronets  of  short  spiues,  but 

«re  tliree-sided,  and  generally  fringed  on  two  of  their  edges 

"  TUo  foilowltig  [pcries  ars  rnnnd  In  Majsncliutotts,  numely:  Cmvpit  iguiptda 

of  n;  CiitalujpiD,  *iiit  the  paratlfla,  ijiui^rangidnrii,  nnd  otltaa,  ot  Sny.     TIid  lul 

M  twIoDg  l<i  Gnrmiir'f  gtuns  Aphr^ora.f  whish  mpiiiu  tpnine-lwarer.    ttrcnpu, 

I    whloh  nwy  le  iransUted  impcator,  vf»»  njiiilled  bj  the  Greeks  to  n  iiubII  Clc«dfc 

1  t  Oaikftera  prolnig,  nn  InwPt  of  llilt  cIkm  wlliah  iloea  gnnt  liymy  to  th«  cun- 

ny  emp  in  hjuii-  piiin  of  MnEsnehuMltt,  Lot  of  who»  h»bll»  vprj  lUlla  bai 

rn  oiearttLned,  is  tJpiml  ™  nmo  UI.  Fig.  U.  —  Eu  ] 
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with  numerooa  long  and  slender  spines,  whicli  contrilmt^ 
like  tlie  coronets   of  the  frog-hoppers,  to  fix  their  shankal 
firmly  when  they  are  about  to  leap.     Tlic  loaf-hoppers  havd^ 
been  divided,  by  Professor  Germar  and  otlier  entomologists, 
into  many  genera,  according  to  the  structure  of  their  legs 
the  situation  of  the  eyelets,  and  the  form  of  the  head  ;  bun^ 
we   may  retain  tliem,  without  inconvenience,  in  the  genoftl 
r  Tettiffonia,  proposed  for  tliem  by  Geoftroy,  or  rather  adopte 
from  the  ancient  Greeks,  who  gave  this  name  to  the  s 
kinds  of  harvest-flies,  calling  the  larger  ones  Tetth. 

The  Tettigonians,  or  leaf-hnppers,  have  tlie  head  and  tho- 
rax somewhat  like  those  of  frog-hoppers,  but  tlieir  bodle 
are,  in  general,  proportionally  longer,  not  so  broad  acrossa 
the  middle,  and  not  so  much  flattened.     Tlie  head,  as  seeuj 
firom  above,  is  broad,  and  either  crescent-shapod,  semicip 
eular,  or  even  extended  forwards  in  the  form  of  a  triangle  t] 
its  upper  side  is  more  or  less  flattened,  and  the  faee  slojie 
downwards  towards  the  breast  at  an  acute  angle  with  tlid 
top  of  the  head.     The  thorax  is  wider  than  long,  with  tlw 
front  margin  cur\'ing  forwards,  the  hind  margin  tninsvei9e,1 
or  not  extended   between   the  wing-covers,   which  spaice  it  -* 
filled  by  a  pretty  large  tn'angular  scutel  or  escutclieon.     The  ' 
wing-covers  are  generally  opaque,  rather  long  anil  narrow, 
and  more  or  less  inclined  at  the  aides  of  the  body,  not  flat  i 
however,  but  moulded  somewhat  to  the  form  of  the  bod%', 
and  the  wings  are  rather  shorter  and  broader,  not  netted  j 
like  those  of  the  tree-hop]>ers,  but  strengthened  by  a  few  j 
longitudinal  veins.     The  eyes,  which  are  distant  from  each  I 
other,  and  placed  at  the  sides  of  the  head,  are  pretty  large,  I 
but  flattish,  and  not  globular  as  in  the  Cicadas :  find  die  I 
eyelets,  which  are  rarely  wanting,  vary  in   their  situation, 
being  sometimes  on  the  top  and  sometimes  below  the  firont  I 
edge  of  tlie  head.     Notwithstanding  tlie  small  size  of  molt  ! 
of  these  insects,  they  are  deserving  our  attention  on  account  j 
of  their  beauty,  delicacy,  and  surprising  agility,  as  well  a 
for  the  injury  sustained  by  vegetation  from  tliem. 
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It  is  stated  by  the  late  Mr.  Fessenden,  in  the  "  New 
American  Gardener,"  tliat  some  persons  in  tliis  country  liave 
entirely  "  abandoned  their  grape-vines "  in  conseiiucnce  of 
the  depredations  of  a  small  insect,  whicli,  for  ratiiiy  years, 
was  supposed  to  be  the  viae-fretter  of  Eui-ope.  It  is  not, 
however,  the  same  insect,  but  is  a  leat-hopper,  and  was 
first  described  by  me  in  tlie  year  1831,  in  the  eighth  volume 
of  the  *'  Kncyclopffidia  Americana,"  •  under  the  name  of 
Tettigonia  Vl(i»  (Plate  III.  Fig.  5).  In  its  perfect  state 
it  measures  one  tentli  of  an  inch  in  lengtli.  It  is  of  a  pale 
yellow  or  straw  color ;  there  are  two  littlu  i\-tl  lines  on  the 
head ;  tlie  back  part  of  the  tliorax,  the  scutcl,  tlie  base  of 
the  wing-covers,  and  a  broad  baud  across  their  middle,  are 
I  scarlet ;  Uie  tips  of  tiie  wing-covers  are  blackish,  and  there 
are  gome  Utile  red  hues  between  the  broad  band  and  the 
tips.  The  head  is  crescent-shaped  above,  and  the  eyelets 
are  situated  jast  below  the  ridge  of  the  front. 

The  vine-hoppers,  as  they  may  be  called,  inhabit  the  for- 
eign and  the  native  grape-vines,  on  the  under  surtace  of 
Ihe  leaves  of  whieh  tliey  may  be  found  during  the  greater 
part  of  the  summer;  for  they  pass  through  all. their  changes 
tliB  \ines.     They  make   their   (irst   appearance  on   the 

ivcs  in  June,  wlien  they  arc  very  small  and  not  provided 
with  mags,  being  then  in  the  larva  stato.  During  most  of 
the  time  they  remain  perfectly  quiet,  with  their  beak«  thrust 
into  tlie  leaves,  Irorn  which  they  derive  their  nourishment 
by  suction.  If  disturbed,  however,  thoy  leap  from  one  leaf 
to  anollier  with  great  a^lily.  As  they  increase  in  size  tliey 
have  occasion  frequently  to  change  tlieir  skins,  and  gi"eat 
nimibers  of  their  empty  cast-skins,  of  a  white  color,  will 
be  found,  througliout  the  smnmer,  adhering  to  the  under 
sides  of  the  leaves  and  upon  the  ground  beneath  the  vines. 

When  arrived  at  maturity,  which  generally  occurs  during 
the  montli  of  August,  they  are  still  more  agile  tlian  betbi-e, 
umtdng  use  of  their  delicate  wings  as  well  as  their  legs  in 
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their  motions  from   place  to  place  j   and  wlien   the  lea' 
are  agitated,  they  leap  and   Hy  from  them  in  swarms, 
soon   alight  and   begin   again   their   deetructive   opeiTitioi 
The  infested   leaves  at  length  become  yellow,  sickly,  an( 
prematurely  dry,  and  ^ve  to  the  vine  at  midsummer  th 
aspect  it  naturally  aaaumos  on  the  approach  of  winter.     Ba| 
this  is  not  tlie  only  injury  arising  from  the  exhausting  puni 
tures  of  llie  vine-liojipers.     In  consequence  of  the  interru| 
tion  of  the  important  functions  of  the  leaves,  the  plant  itsell 
languishes,  the  stem  does  not  increase  in  size,  very  little  ne' 
wood  ia  formed,  or,  in  tlie  laJiguago  of  the  gardeners, 
canes  do  not  ripen  well,  the  fruit  is  stunted  and  mildt 
and,  if  the  evil  be  allowed  to  go  on  unchecked,  in  a  fe' 
years  the  vines  become  exhausted,  barren,  and  wortlili 
In  the  autumn  the  vine-hoppers  desert  the  vines,  aTid  rctii 
for  shelter  during  the  coming  wmter  beneath  fallen  leav< 
and  among  the  decayed  tufts  and  roots  of  grass,  where  tin 
remain  till   the  following   spring,  when  they  emerge  froi 
their  winter-quarters,  and   in   due   lime  deposit   their 
upon  the  leaves  of  the  vine,  and  then  perish. 

As  the  vine-hoppers  are  much  more  hardy  and  mora' 
vivacious  tlian  the  European  vinc-frclters  or  plant-Uce,  ths 
applications  that  have  proved  destructive  to  the  latter  are 
by  no  means  so  efficacious  with  the  former.  Fumigations' 
with  tobacco,  beneath  a  movable  tent  placed  over  the  trel- 
lises, answer  tlie  pm-pose   completely,"      They  require  fre*: 

r  quent  repetition,  and  considerable  care  is  necessary  to  pi 

'  vent  tlie  escape  and  insure  tlie  destruction  of  the  inac 
circumstances   which   render   tlie   discovery   of  some   n 

j  expeditious  method  an  object  to  those  whose  nneyards 

I  extensive. 

There  is  another  little  leaf-hopper  that  has  been  mistakt 
for  a  vine-fretter  or  Thrips,  though  never  fotmd  upon  the 
grape-vine.     It  lives  upon  the  leaves  of  rose-bushes,  and  ia 


•  See  Feiscnden'i  "  Nimv  Aroorienn  Onrilcner," 
:it  UDd  of  tbc  procuM  of  ruinlgolluii. 


>,  for  n  ciescriplicii 
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^^^yinjurions  to  them.     In  its  perfect  state  it  is  ratber  less 

'  than  tliree  twentietlis  of  an  inch  long.     Its  body  ia  jeUowish 

white,  its  wiug-covers  and  wings  are  wiiite  and  transpart'nt, 

and  its  eyes,  claws,  and  piercer  brown.     The  male  has  two 

recurved  appendages  at  tlie  tip  of  its  liind  body-     It  may 

I  be  called  TtUii/onia  Ro»ce*    Swanns  of  these  insects  may 

bo  found,  in  various  stages  of  growth,  on  the  leaves  of  the 

rose-bush,  tlirough  tlie  greater  part  of  summer,  and  even 

in  winter  upon  housed  plants.     'Dieir  numerous  cast  skins 

may  be  seen  adhering  to  the  lower  side  of  tlie  leaves.     Tliey 

pair  and  lay  tlieir  cgga  about  the  middle  of  June,  and  they 

probably  live  through   tho  winter  in  the  perfect  state,  con- 

I  cealed  imdcr  fallen  leaves  and  rubbish  on  the  siu^acu  of  tlie 

ground.      Fumigations  with  tobiicco,  and   the  application  of 

]  a  solution  of  whale-oil  soap  in  waWr  with  a  syringe,  are  the 

best  means  for  destroying  these  leaf-hoppers. 

1  have  found  that  tho  Windsor  bean,  a  variety  of  the 
Vtcia  Faba  of  Linnxus,  is  subject  to  the  attacks  of  a  sjK'cIes 
of  leaf-boppcr,  particularly  during  diy  seasons,  and  when 
[  cultivated   ill  light  soils.     In  tho  early  part  of  summer  the 
so  small  and  so   light-colored   that  they  easily 
escape  observation,  and  it  is  not  till  the  beginning  of  July, 
when   tho  beans   are   usually  large   enough  to    be   gathered 
t  for  the  table,  that  the  ravages  of  the  insects  lead  to  their 
I  discoverj'.      A  large  proportion  of  the  pods  will   then   be 
I  found  to  be  rough,  and  covered  with  little  dark-colored  dots 
[  or  scars,  and  many  of  tliem  seem  to  be  unusually  spongy 
I  nnd  not  well  filled.    On  opening  tliese  spongy  pods,  we  find 
*  thai  the  beans  have  not  grown  to  their  proper  size,  and  if 
they  are  left  on  tlio  plant  they  cease  to  enlarge.     At  the 
same  time  the  leaves,  pods,  and  stalks  are  more  or  less  in- 
fested with  little  leaf-hoppers,  not  fiilly  grown,  and  unpro- 
I  Tided  with  wings.     Usually  between  the  end  of  Jtdy  and 

•  TUli  liuect  moj  be  tho  Gcada  Rom  of  I.iiinn^nt,  or  haui  Beta  nf  Fuliricim. 
_  It  l>e[OTig»  te  Dr.  Filch'*  pnu»  Am/j.«<,  oa  al-n  doiis  TtUio<iila  Faht.  TIil-  Ttiti- 
I  gania  VUU  l>  ui  £rflhrontura  o(  the  mmo  iiuthor. 
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tbe  middle  of  August  tlie  insects  coma  to  their  growth  and   I 
acquii-e  their  wings ;  but  the  mischief  at  this  time  is  finished,  j 
aiid  the  plants  have  sutl'ered  so  much  tliat  all  prospect  c 
a  second   crop  of  beans,  from  new  shoots   produced  aftei 
the  old  sli'ins  are  cut  down,  is  frustrated. 

Tliese  leat-hoppers  have  the  same  agility  in  their  motions, .' 
and  apparently  the  same  habits,  as  the  vine-lioppers ;  hut  I 
in  the  perfect  state  they  are  longer,  more  slender,  and  much  I 
more  delicate.  They  are  of  a  pale  gi-een  color ;  the  wing*fl 
cavers  and  wings  are  transparent  and  colorless ;  and 
last  joint  of  the  hind  teet  is  bluish.  The  head,  i 
from  above,  is  crescent-shaped,  and  the  two  eyelets  are  sit-  ^ 
uated  on  its  front  edge.  The  male  has  two  long  recurved  i 
featliery  threads  at  tlie  extremity  of  the  body.  The  length  i 
of  this  sjK-cies  is  rather  more  than  one  tenth,  but  less  than  ■ 
tliree  twentieths  of  an  inch.  It  may  be  called  Trttiffonia  J 
Fabee.  Probably  it  jiasses  the  winter  in  the  same  ^ 
the  vine-hopper. 

2.     Plant-lick.     {Apliiiiiiia.) 

The  Aphidians,  in  which  grou])  we  include  the  insects  ( 
commonly  known  by  the  name  of  plant-lice,  differ  remarka-' 
bly  from  all  the  foregoing  in  tlicir  appearance,  tlieir  forma- 
tion, and  their  manner  of  increase.  Their  bodies  are  very  I 
soft,  and  usually  more  or  less  oval.  The  females  are  often  f 
without  wing-covers  and  wings ;  and  the  former,  when  they  j 
exist,  do  not  differ  in  texture  from  tlie  wings,  but  are  usually  I 
much  larger  and  more  useful  in  flight.  We  may  tlierefore  ' 
cease  to  call  these  |tarts  winji-covers,  in  all  the  remaining  I 
insects  of  this  oi-der,  and  apply  to  them  the  name  of  upper  J 
win^. 

Some  of  the  Aphidians  have  the  power  of  leaping,  like  the  I 
leaf-hoppers,  from  winch,  however,  they  differ  in  having  very  J 
large  and  transparent  upper  wings,  which  cover  the  sides  of  I 
the  body  like  a  veiy  steqi  roof;  and  their  antenna)  are  prclty  ( 
long  and  tlireadlike,  and  are  ti])ped  with  two  short  biistlea  < 
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at  the  end.  Both  sexes,  when  arrived  at  maturity,  are 
winged,  and  some  of  the  females  are  provided  with  a  kind 
of  awl  at  tlie  end  of  the  body,  very  dilierent,  however,  from 
the  piercers  of  the  foregoing  insects.  With  this  they  prick 
the  leaves,  in  which  they  deposit  their  eggs,  and  the  wounds 
thus  made  sometimes  produce  little  excrescences  or  swellincrs 
on  the  plant.  These  leaping  plant-lice  belong  to  a  genus 
called  Psylla^  which  was  the  Greek  name  for  a  small  jump- 
ing insect.  They  are  by  no  means  so  prolific  as  the  other 
j)lant-lice,  for  ordinarily  they  produce  only  one  brood  in  the 
year.  They  live  in  groups,  composed  of  about  a  dozen 
individuals  each,  upon  the  stems  and  leaves  of  plants,  the 
juices  of  which  they  imbibe  tiirough  their  tubular  beaks. 
The  young  are  often  covered  with  a  substance  resembling 
fine  cotton  arranged  in  flakes.  This  is  the  case  with  some 
which  are  found  on  the  alder  and  birch  in  the  spring  of  the 
vear. 

Within  a  few  years,  a  kind  of  Paylla^  before  unknown 
here,  has  appeared  upon  pear-trees  in  the  western  parts  of 
Connecticut  and  of  Massachusetts,  particularly  in  the  valley 
of  the  Housatonic,  and  in  the  adjoining  counties  of  Dutchess 
and  Columbia  in  New  York.  It  was  first  made  known  to 
me,  in  December,  1848,  by  Dr.  Ovid  Plumb,  of  Salisbury, 
Connecticut,  and  it  is  the  subject  of  a  communication  in  the 
*'  American  Agriculturist,"  for  Januaiy,  1S49.  Since  that 
time.  Dr.  Plumb  has  favored  me  with  additional  observa- 
tions, and  an  account  of  his  exj)eriments,  with  various  rem- 
edies, and  towards  the  end  of  July,  1851,  a  brief  visit  to 
Salisbury  gave  me  an  opportunity  of  seeing  the  insects  in 
a  living  condition,  and  in  the  midst  of  their  operations 
upon  the  trees. 

This  Paylla^  or  jumping  plant-louse,  is  one  of  the  kinds 
whose  young  are  naked,  or  not  covered  with  a  coat  of  cotton. 
In  some  of  its  forms  it  is  found  on  pear-trees  during  most 
of  the  time  from  May  to  October ;  and  probably  two  if  not 
more  broods   are   produced  in  the  coui-se  of  the   summer. 
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It  was  first  observed  by  Dr.  Plumb  in  tho  spring  of  1833, 1 
on  some  imported  pear-trees,  wlilch  liad  been  set  the  year  j 
belbre.     These  trees,  in  tJie  autumn  after  llicy  were  planted,  ' 
wore  an  unliealthy  aspect,  and  had  patches  of  a  blackish 
rust  njion  their  branches.     During  the  second  summer,  these 
trees  died ;   anil   other  trees,   upon  whicli   tlie   same   rusty 
matter   was   found,   proved   to   be   infested   with   die  same 
insects. 

Like  the  aphides,  or  plant-hco,  these  Insects  live  by  sue-  I 
tion.  By  means  of  their  suckers,  which  come  from  the  J 
lower  side  of  the  head  near  tlie  breast,  they  puncture  the  I 
bark  of  the  twigs  and  smalt  branches,  and  imbibe  the  sap,  [ 
They  soon  gorge  themselves  to  such  a  degree,  tliat  the  fluitl  I 
issues  constantly  from  tlieir  bodies  in  drops,  is  thrown  over  | 
the  surluce  of  the  twigs,  and,  mingled  witli  tbeir  more  solid  i 
costings,  defiles  the  bark,  and  gives  it  tJie  blackish  color 
above  noticed.  Swarms  of  flies  and  ants  upon  tlie  trees  are  j 
a  sure  indication  of  tho  presence  of  these  aap-suckers,  being  J 
attracted  by  the  sweetish  fluid  thrown  out  by  them. 

Young  trees  suH'er  excessively  by  tbe  attacks  of  tliese  in- 
sects, nor  do  old  trees  esi-ajie  without  injury  from  tliem.     In  I 
consequence  apparently  of  llieir  ravages  alone,    Dr.  Plumb  J 
lost  several  hundred  pear-trees  from  1834  to  1838  inclusive; 
his  trees  have  continued  to  suffer,  to  some  extent,  from  this  \ 
cause,  since  that  time ;  and  he  infonm  me  tJmt  tlm  aiuno  { 
destiTictive  depredations  have  been  observed  in  all  die  ad- 
jacent region.     On   tlic  23d  of  July,  I  saw  tliese  insects  ' 
on  the  trees,  some  already  provided  with  wings,  and  others  I 
advancing  towards  maturity.     The  young  ones  were  of  a 
dull  orange-yellow  color.     They  were  short,  ami  were  ob- 
tuse behind,  and  had  little  wing-scales  on  tlie  sides  of  their 
bodies.     The  perfect,  or  winged  individuals,  weiv  about  one 
tenth  of  an  inch  long  from  the  forehead  to  the  tips  of  the  i 
closed  wings.     The  front  of  tlie  bead  was  notched  in   the  ' 
middle.     Tbe  cyt's  were  Im-ge  an<I  prominent.     The  head 
and  thorax  were  brownish  orange,  and  the  hind  body  green- 
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isli.  Tlieir  four  ample  wings  wore  colorless  and  transparent, 
and  were  marked  with  a  few  dark  veins.  The  bodj-  of  the 
female  is  pointed  at  the  end,  and  inclines  to  a  reddish 
hue. 

The  pear-tree,  in  Europe,  is  subject  to  the  attacks  of 
a  sunilar  insect,  called  Ptylla  Pyri,  the  ]>car-tree  Psylla. 
The  Em-opean  species  b  said  to  vary  in  color  at  different 
ages,  and  in  different  seasons  of  the  year,  being  of  a  dull 
criiDSon  color,  shaded  with  black  in  the  spring,  when  it 
comes  forlli  to  lay  its  eggs.  Not  having  seen  any  of  our 
pear-tree  Psylla  in  their  spring  dress,  I  cannot  say  whether 
they  agree  with  those  of  Europe  in  being  of  the  same  crim- 
son color  at  this  season  of  the  year.  As,  however,  tliey  do 
correspond  very  nearly  in  other  respects  to  the  descriptions 
^ven  of  the  European  species,  and  have  pivcisely  the  same 
destrnctive  liabita,  and  as  they  were  first  detected  upon 
imported  pear-trees,  I  apprehend  that  tliey  were  introduced 
from  abroad,  and  that  they  will  prove  to  be  the  same  species 
as  the  European  Pui/Uu  Pyrt. 

The  tbilowing  particulars,  abridged  from  Kollar's  "  Trea- 
tise," if  continued  by  future  observations,  will  serve  to 
complete  tlie  historj'  of  tlie  American  inawt.  The  European 
pi'ai>tree  Psylla  comes  forth  from  its  winter  retreat,  pro- 
vidt-d  witli  wings,  as  soon  as  the  buds  of  frnit-ti-cos  begin  to 
expand.  Atter  pairing,  the  female  lays  lier  eggs  in  great 
numbers  near  each  other  on  the  young  leaves  antl  blossoms, 
or  on  the  iiewly-fonned  iruit  and  shoots.  The  cg^  uro 
oblong,  yellowish,  and  look  somewhat  like  grains  of  pollen. 
The  young  insects  hatched  tlierefrom  resemble  wingless  plant- 
lice,  and  are  of  a  dark  yellow  color.  They  change  their 
skins  and  color  repeatedly,  and  acquire  wing-scales,  or  rudi- 
mentnrj'  wings,  They  then  fix  tliemselves  to  tlie  Iwu-k  in 
rows,  and  remain  snckinj?  the  sap  till  their  last  change  ajt- 
proaches,  at  which  time  they  disperse  among  tlie  leaves, 
cast  off  their  skins,  and  appear  in  the  winged  form- 
When  considerable  numbere  attack  a  pear-tree,  the  latter 


S34 


UEMIl'TEUA. 


soon  assumes  an  unhealthy  apjiearance,  ita  growth  is  checked,  1 
its  leaves  and  shoots  curl  up,  and  the  tree  dies  by  d^^rees, 
if  not  freed  frora  its  troublesome  guests.     Kollar  recommenda  J 
brushing  off  the  insects,  when  young,  with  a  brush  of  liog'a  ] 
bristles,  and  crualiing  under  foot  those  that  fell :  and  also 
advises  to  seai-ch  for  the  winged  females  in  tlie  spring,  and 
destroy  them  by  hand.     Such  a  process  would  be  altogetlier 
too  todions  and  uncertain  here.     I  would  therefore  suggest   j 
the  esiM?dicncy  of  washing  the  twigs  with  a  brusli  dipped  j 
in  a  mixture  of  strong  soap-suds  and  flour  of  sulphur.     If  i 
this  be  done  bifore  Ute  bud»  ej-pand^  the  latter  will  not  be  j 
injured  thereby,  while  tho  application  will  be  likely  to  deter  j 
the  insects  from  laying  their  eggs  on  the  tree.     A  weaker 
application  of  the  same,  or  the  common  solution  of  whale-oil  | 
soap,  may  suffice  to  kilt  the  young  insects  after  tbey  have 
fiistenetl  themselves  upon  the  bark.     If  the  latter  be  tin-own 
upon  the  trees  with  a  syringe,  it  will   destroy  the  iusects 
on  tlie  leaves  also. 

Others,  both  sexes  of  which  are  also  winged,  have  long  I 
and  slender  bodies,  very  narrow  wngs,  which   are  fringed 
with  fine  hairs,  aiul  lie  flatly  on  llie  back  when  not  in  use. 
They  aif  exceedingly  active  in  all  their  motions,  and  seem 
to  leap  rather  than   fly.     They  live  on  leaves,  flowers 
buds,  and  even  in  the  crevices  of  the  bark  of  plants,  but  j 
are   so   small   that   they  readily  escape  notice,  the   lai^est  < 
being  not  more  than  one  tentli  of  an  inch  in  lengtli.     These  , 
minute  and   slender   insects   belong   to  tho   genua    Thripn. 
Their  punctures  appear  to  poison  plants,  and  often  produce  < 
deformities    in    the    leaves    and    blossoms.       The    peach-tree    ■ 
sometimes    sufl'ers    severely  from    their    attacks,    as   well    i 
from  those  of  the  true  plant-lice;  and  tbey  are  found  be-  \ 
neath  the  leaves,  in  little  hollows  caused  by  their  irritating  i 
punctures. 

The  same  applications  that  are  em]iloyeii  for  the  destruc- 
tion of  plant-lice  may  be  used  with  advantage  upon  plants 
infljstcd  with  the  TImpt.     Urs.  N.  G.  S.  Gage,  formerly  of 
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!oncor(i,  N.  H.,  to  whom  I  am  indebted  for  much  valuable 
infonnation  respecting  the  wheat-fly,  or  Omdomyia  Tr&ict, 
has  discovered  another  jwrnicious  iiiseft  in  ihe  eare  of  grow- 
ing wheat.  ]t  Beems  to  agree  with  the  accounts  of  the  T/tn/Js 
anvalcum,  which  sometimca  infests  wheat,  in  Europe,  to  a 
great  extent.  This  insect,  in  its  larva  state,  is  smaller  than 
the  wheat  maggot,  is  orange-colored,  and  is  pnividetl  willi 
sis  legs,  two  antennas,  and  a  sliort  beak,  and  is  very  nimble 
ill  itH  motions.  It  is  supposed  to  suck  out  tlie  juices  of  the 
seed,  thus  causing  the  latter  to  shrink,  and  become  what  the 
pjnglisJi  farmers  cat!  pungled.  This  little  pest  may  proba- 
bly be  destroyed  by  giving  tlio  grain  a  thorough  coating  of 
slacked  lime. 

A})hideg,  or  plant-lice,  as  tliey  are  usnally  called,  are 
among  tlie  most  extraoi-dinary  of  insects.  They  are  found 
upon  almost  all  parts  of  plants,  tbe  roots,  stems,  young 
shoots,  buds,  and  leaves,  and  there  is  scarcely  a  plant  which 
does  not  harbor  one  or  two  kinds  peculiar  to  it^lf.  They 
are,  moreover,  exceedingly  prolific,  for  Reaumur  has  proved 
that  one  individual,  in  five  generations,  may  become  the 
progenitor  of  nearly  six  thousand  millions  of  descendants, 

It  often  happens,  tliat  the  succulent  extremities  and  stems 
of  plants  will,  in  an  incredibly  short  space  of  time,  become 
completely  coated  witli  a  living  mass  of  theso  littlo  lice. 
These  are  usually  mngless,  consisting  of  the  yoiuig  and  of 
tlio  females  only ;  for  winged  indinduala  appear  only  at 
particular  seasons,  usually  in  tlie  autumn,  but  sometimes  in 
thii  spring,  and  these  are  small  males  and  larger  femsiles. 
After  pairing,  tJie  latter  lay  their  eggs  upon  or  near  the 
leaf-buda  of  the  plant  upon  which  they  live,  and,  together 
with  the  males,  soon  afterwards  perish. 

The  genus  to  winch  plant-lice  belong  is  called  Apfun, 
(Plate  HI-  I''ig.  4,  Aphis  ma/i.)  from  a  Greek  word  which 
signifies  to  exhaust.  Tho  following  are  the  principal  eliar- 
actem  by  which  they  may  be  distinguished  from  other  insects. 
Their  IkkHcs  are  shiii-t,  oval,  and  soft,  and  are  liirnished  at 
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the  liiuder  extremity  with  two  little  tubes,  knobs,  or  pores, 
from  wliicli  exude  almost  constantly  minute  drops  of  a  fluid 
as  sweet  US  honey;  their  licnds  are  small,  their  beal^s  i 
very  long  and  tubular,  their  eyes  are  globular,  but  they  have 
not  eyelets,  their  antennae  are  long,  arid  usually  taper  to- 
wards tlie  extremity,  and  their  legs  are  also  long  and  very 
slender,  and  there  are  only  two  joints  to  their  feet.  Their 
upper  are  nearly  twice  as  large  as  the  lower  wings,  are 
much  longer  than  the  body,  ai-e  gradually  widened  towards 
the  extremity',  and  nearly  triangular;  they  are  almost  ver- 
tical when  at  rest,  and  cover  the  body  above  like  a  very 
sliarp-ridgcd  roof. 

The  winged  plant-lice  provide  for  a  succession  of  their 
race  by  stocking  the  plants  with  eggs  in  the  autumn,  as 
before  stated.  These  are  hatched  in  due  time  in  the  spring, 
and  the  young  lice  immediately  begin  to  pump  up  sap  from 
the  tender  leaves  and  shouts,  increase  rapidly  in  size,  and 
in  a  short  time  come  to  maturity.  In  tliis  state,  it  is  found 
tliat  the  brood,  without  a  single  exception,  consists  wholly 
of  females,  winch  are  wingless,  hut  are  in  a  condition  imme- 
diately  to  continue  their  kind.  Their  young,  however,  are 
not  liatchoJ  from  eggs,  but  are  produced  alive,  and  each 
female  may  he  llie  mother  of  fifteen  or  twenty  young  lice 
in  the  course  of  a  single  day.  The  plant-lice  of  this  second 
generation  are  also  wingless  females,  which  grow  up  and 
have  their  young  in  due  time  j  and  thus  brood  after  biiK)d 
is  produced,  even  to  the  seventh  generation  or  more,  with- 
out the  appearance  or  intervention,  tlirougliout  the  whole 
season,  of  a  single  male.  This  extraordinary  kind  of  proj)- 
agation  ends  in  the  autumn  with  the  birth  of  a  brood  of 
males  and  females,  winch  in  due  time  acquire  wngs  and 
pair ;  eggs  are  then  laid  by  these  females,  and  with  the 
death  of  these  winged  individuals,  which  soon  follows,  the 
race  becomes  extinct  for  the  season. 

Plant-lice  seem  to  love  society,  and  often  herd  together 
in  dense  masses,  eacli  one  remaining  fixed  to  the  plant  by 
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meiins  of  its  loiij;  tubular  beak;  and  they  rarely  change 
their  places  till  ihey  have  exhausceii  the  part  first  attacked. 
The  attitudes  and  manners  of  these  little  creatures  are  ex- 
ceedingly amusing.  When  disturbed,  like  restive  horses, 
tliey  be^n  to  kick  and  sprawl  in  the  most  ludicrous  manner. 
They  may  be  seen,  at  times,  suspended  by  their  beaks  alone, 
and  throwing  up  their  legs  as  if  iu  a  high  frolic,  but  too 
much  engaged  in  sucking  to  withdraw  their  beaks.  As  they 
take  in  great  quantities  of  sap,  tliey  would  soon  become 
gorged  if  tliey  did  not  get  rid  of  the  superabundant  fluid 
through  the  two  little  tubes  or  pores  at  tlie  extremity  of 
their  bodies.  When  one  of  tliem  gets  running-over  fiiU, 
it  seems  to  commimicate  its  uneasy  sensations,  by  a  kind  of 
animal  inagnettsin,  to  the  whole  flock,  upon  which  they  all, 
with  one  accord,  jerk  upwards  their  bodies,  and  eject  a 
shower  of  the  honeyed  fluid.  The  leaves  and  bark  of  plants 
much  infested  by  these  insects  are  often  completely  sprinkled 
over  with  di-ops  of  this  sticky  fluid,  which,  on  drying,  become 
dork  colored,  and  greatly  disfigure  the  foliage.  This  appear- 
ance has  bi3en  denominated  honey-dew  ;  but  there  b  another 
somewliat  similar  production  observable  on  plants,  after  very 
dry  weather,  which  has  received  tlie  same  name,  and  consists 
of  an  extravasation  or  oozing  of  tlie  sap  from  the  leaves. 

We  are  often  apjirised  of  the  presence  of  jilant-lice  on 
plants  growing  in  the  open  air  by  tlie  ants  ascending  and 
descending  the  stems.  By  observing  llie  motions  of  the 
latter,  we  soon  ascertain  that  tlie  sweet  fluid  discharged  by 
tlie  lice  is  the  occasion  of  these  visits.  The  stems  swarm 
with  slim  and  hungry  ants  running  upwards,  and  others 
lazily  descending  with  their  bellies  swelled  almost  to  bursting. 
When  arrived  In  the  immediate  vicinity  of  the  plant-lice, 
they  greedily  wipe  up  the  sweet  fluid  which  has  distilled 
fifom  them,  and  when  this  fails,  they  station  themselves 
among  the  lice,  and  catch  the  drops  as  tliey  foil. 

The  lice  do  not  seem  in  the  least  annoyed  by  the  ants, 
but  live  on  the  best  possible  terms  with  them  ;  and,  on  tlie 
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other  hand,  the  nnU,  tliough  unsparing  of  other  insects 
weaker  tlian  tlieinselves,  upon  wliicli  the/  fm|uenlly  pR-y, 
truat  the  plant-lice  with  tlie  utmost  genllcnt'§s.  cart'ssing 
them  with  their  antennse,  and  apparently  inviting  tliem  to 
^ve  out  the  fluid  by  patting  tlmir  sides.  Nor  arc  the  lice 
inattentive  to  these  solicitations,  when  in  a  atati?  to  gratify 
the  ants,  for  whose  sake  tliey  not  only  6eem  to  shorten  tlie 
periods  of  tlie  discharge,  but  actually  yield  the  fliu'd  when 
thus  pressed.  A  single  louse  has  been  known  to  give  it  drop 
hy  drop  successively  to  a  luimber  of  ants,  that  were  waiting 
anxiously  to  receive  it.  When  the  plant-lice  cast  tlicir  skins 
the  ants  instantly  remove  tlie  latter,  nor  will  tlicy  allow  aiiy 
dirt  or  rubbish  to  remain  upon  or  about  them.  They  even 
protect  them  from  theii'  enemies,  and  run  about  tliem  in  tlie 
liot  simslilne  tu  drive  away  the  little  ichneumon  fliea  that 
are  forever  hovering  near  to  deposit  tli^  eggs  in  the  bodies 
of  the  lice. 

Plant-lice  differ  very  much  in  form,  color,  clotliing,  and 
in  tlic  length  of  the  lioney-tubes.  Some  have  those  tubus 
quite  long,  as  the  rose-louse,  Aphim  Itoate,  which  is  green, 
and  has  a  little  conical  projection  or  stylet,  as  it  is  called, 
at  the  extremity  of  the  body,  between  the  two  honey-tubes. 
The  cabbage-louse,  AphU  Brateicce,  has  also  long  honey- 
tubes,  hut  its  body  is  covered  with  a  whitish  mealy  substance. 
This  sjjccies  is  very  abundant  on  the  under  side  of  cabbagis 
leaves  in  the  mouth  of  August. 

The  largest  species  known  to  me  is  found  in  clusters 
beneath  the  limbs  of  the  pig-nut  hickory  (^Carya  jxtrdna),  in 
all  stages  of  growth,  from  the  first  to  the  middle  of  July. 
It  is  the  AphW  Caryte  of  my  Catalogue.  Its  body,  in  the 
winged  state,  measures  one  quarter  of  an  inch  to  the  end 
of  the  abdomen,  and  above  four  tenths  of  an  inch  to  the  tips 
of  the  upper  wings,  which  expand  ratlier  more  than  seven 
tentlis  of  an  inch.  It  has  no  tcrminiil  stylet,  and  the  honey- 
tubes  are  very  short.  Its  body  is  covered  with  a  bluish-whito 
*  It  i^rubnbly  b«longt  to  the  geiiiii  Lackmt  of  llligsr,  or  Citara  of  Curtli. 
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sulwtajice  like  tlie  bloo 
trnns\'erse  black   spots 


r  ^  plum,  . 

the  back ; 
jind  (lie  veins  of  the  wings  are  black, 
tlic  f^et,  and    the  antennae,    which  a 


fith  four  rows  of  little 
the  to|i  of  tilt"  thorax 
as  ai-e  also  tlie  slianks, 
re  clothed  witli  blnck 


reddish  brown.      This   spefios   sucks 
s,  and  not  from  the   leaves,  of  the 


liain;  the  thighs 
the  sap  from  the 
hickory. 

There  Is  another  targe  species,  living  in  the  samo  way  on 
the  under  side  of  the  branches  of  various  kinds  of  willows, 
and  clustered  together  in  great  numbers.  About  the  first 
of  October  they  are  found  in  the  winged  statu.  Tlio  body 
measures  one  tentli  of  an  inch  in  length,  and  the  wings 
ex]iand  about  four  tentlis.  The  stylet  is  wanting ;  the  body 
is  black  and  without  spots ;  the  wings  are  transparent,  but 
ilieir  veins,  the  short  honey-tubercles,  the  third  joint  of  tlie 
antennje,  and  the  legs,  are  tawny  yellow.  This  species 
cannot  bo  identical  with  the  willow-louse.  Apltia  iUdtida  of 
LinufDus,  which  has  a  spotted  botly;  and  tliorefore  I  pro- 
pose to  call  it  Ap/u»  SalicCi,*"  the  plant-louse  of  willow 
groves.  When  crushed,  it  communicates  a  stain  of  a  red- 
dish or  deep  orange  color. 

Some  plantrlico  live  in  the  ground,  and  derive  their  nour- 
ishment from  the  roots  of  plants.  We  annually  lose  many 
of  our  herbaceous  plants,  if  cultivated  in  a  light  soil,  from 
the  exhausting  attacks  of  these  subterranean  lice.  Upon 
pulling  up  China  asters,  which  seem  to  be  perishing  from 
no  visible  cause.  I  have  found  hundreds  of  little  lice,  of  a 
white  color,  closely  clostercil  together  on  the  roots.  I  could 
never  discover  any  of  thenf  fliat  were  winged,  and  tlierefore 
conclude  from  tliU  circumstance,  as  well  aa  from  tJieir  pecu- 
liar situation,  that  they  never  acquire  wings.  WheUier  these 
are  of  the  same  species  as  the  Apkta  radieum  of  Europe, 
I  cannot  ascertain,  as  no  sufficient  description  of  the  latter 

[  1*  Thi<  nnni«  SiJkd  waa  long  sgo  nppreprintvl  hy  Schnink  to  n  very  diflVrent 
iji<«ic»cir,t/iib>*(,  i(ihiil)ltin^Kiiro|>o.  Tlili  iinin«  muDttlifnfnre  full  ns  n  syRiiiiynia 
ro  KniM  othic  whiab  muy  be  oppliail  to  it    It  might  b«  Mlled  Apliu  Baiiaeiia.  — 
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haa  ever  come  to  my  notice,"  These  little  lice  are  attended  * 
by  ants,  wliich  generally  make  their  iiosw  near  ilie  roots  of 
the  ])lants,  so  as  to  have  their  milcli  kine,  as  the  plant-Iice 
have  been  caileti,  witliin  their  own  habitations ;  and  in  con- 
sequence of  the  combined  operations  of  the  lice  aud  the 
ant8,  the  plants  wither  and  prematurely  perish. 

Whun  llieae  subterranean  lice  are  disturbed,  the  attendant 
ants  are  thmwn  into  the  greatest  confusion  and  alarm ;  they 
carefiilly  take  up  the  lice  which  have  fallen  from  the  roots, 
and  convey  them  in  their  jaws  into  the  deep  recesses  of 
their  nests;  and  here  the  lice  still  contiuve  to  live  upon 
the  fragments  of  the  roots  left  in  the  soil. 

It  is  stated  •  that  the  ants  bestow  the  same  care  and 
attention  upon  the  root-lice  as  upon  tlieir  nvm  offspring, 
that  they  detentl  them  from  the  attacks  of  other  bisects, 
and  carry  them  about  in  their  mnuilis  to  change  their  pas- 
ture;  and  that  they  pay  particular  attention  to  the  eggs  of 
the  lice,  frequently  moistening  them  with  their  tongues,  and 
in  fine  weather  bringing  them  to  tlie  surface  of  the  nest  to 
give  them  the  advantage  of  the  sim.  On  the  other  hand, 
the  sweet  fluid  supplied  in  abundance  by  tliese  lice  forms 
the  chief  nutriment  botli  of  the  ants  and  their  young,  which 
ia  sufficient  to  account  for  their  solicitude  and  care  for  tbeir 
valuable  herds. 

The  peach-tree  suffers  very  much  from  the  attacks  of 
plant-lice,  which  live  under  llie  leaves,  causuig  tticm  by 
tlieir  punctures  to  become  thickened,  to  ciirl  or  form  hol- 
lows beneath,  and  corresponding  crispy  and  reddish  swell- 
ings above,  and  finally  to  perlsli  and  drop  off  prematurely. 
Wliother  our  insect  is  the  same  as  the  European  Aphis  of 

pi  in.  very  |iTobnli!elhiittho4p*Minfesrin|!ChlimiuiiBratslbB«iimo  with  Iho 
mdkit  of  Fiir«po.  Many  foreign  gpeciei  of  pUiitJico  have  bwonie  iiitunliud  In 
thb  country,  irnd  wa  may  thu»  expect  to  find  most,  if  not  bH,  of  Iha  connnoner 
Rurapmn  apeclet  fnfeiitiiig  our  TegBHtion.  Tlio  A/Ail  { Triinn)  r<idi(if  «t  Europa 
KUTWponda  with  our  o\sti  In  color,  ami,  a»  tnppoted  by  Dr.  Uurrir,  Wingwt  «ti*cl- 
uaa)  hiive  never  t)««n  rilscoverad. — tJHLEti  ] 

■  Sco  Kirby  and  Spcnco't  Introduction  to  Entouiotogy,  Vul,  II.  pp.  9\.  92, 
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tlie  peacli-tree  (_Aj>his  Perncee  of  Siilzer)  I  oanDot  determine, 
for  the  want  of  a  proper  description  of  the  latter. 

The  injuries  otcasioned  by  plant-lice  are  much  greater 
than  would  at  first  be  expected  from  tfio  small  size  and 
extreme  weakness  of  the  insects ;  but  these  make  up  by 
their  nnrabers  what  they  waiit  in  strength  individually,  and 
thus  become  formidable  enemies  to  vegetation.  By  tlieir 
punctures,  and  the  quantity  {»f  sap  which  they  dniw  from 
the  leaves,  the  functions  of  these  important  orj^puis  are  de- 
ranged or  interrupted,  the  food  of  the  plant,  which  is  there 
elaborated  to  nounsh  tlie  stem  and  mature  the  fruit,  is  with- 
drawn, before  it  can  reach  its  proper  destination,  or  is  con- 
laminated  and  left  in  a  state  untittcd  to  supply  llie  wants 
of  vegetation. 

Plants  are  differently  affected  by  these  insects.  Some 
witlior  and  cease  to  grow,  their  leaves  and  stems  put  on  a 
sickly  appearance,  and  soon  die  trom  exhaustion,  Othera, 
thon>;h  not  killed,  are  greatly  impeded  in  tlieir  growth,  and 
their  tender  parts,  wluch  are  attacked,  become  stunted, 
curled,  or  warped. 

The  punctures  of  these  lice  seem  to  poison  some  plants, 
and   affect   others   in   a   most  singidar    manner,   producing 
imrts  or  swellings,   which  are  sometimes  solid   and   somc- 
I  timea  hollow,  and  contain  in  their  interior  a  swarm  of  lice, 
I  ^e  descendants  of  a  single  indi^ndual,  whose  punctures  were 
I  the  original  cause  of  the  tumor.     I  have  seen  reddish  tumors 
'  of  this  kind,  as  big  as  a  pigeon's  egg,  growing  upon  leaves, 
to  which  they  were  attached  by  a  slender  necJt,  and  con- 
taining thousands  of  small  lice  in  tlieir  interior.     Naturalists 
1  these  tumors  galls,  because  they  seem  to  be  formed  in 
the  same  way  as  the  oak-galls  which  are  used  in  tlie  making 
of  ink.     TliB  lice  which  inhabit  or  prodnce  them  generally 
differ  from  tlie   others,  in   having  shorter  antenme,   being 
without   honey-tubes,  and   in  fi-oquently  being  clothed  with 
a  kind  of  white  down,  which,  however,  disappears  when 
the  insects  become  wuigcd.  • 
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These  downy  plant-lice  are  now  placed  in  tlie  genus  Erit 

oma,  which  means  woolly  body,  and   ilie  most  dt^ trued ych 

[  species  betouging  tu  it  was  tirsl  descrilted,  under  tlie 

I-  rf  ApUi  lamifera,  by  Mr.   Huusmami,*  in  tlie  year  1801^ 

(  infesting  the  apple-trees  in   Germany,     It  seemii  tliat  i 

liad  been  noticed  in   England  aa  early  as   the  year  1787, 

and  has  since  acquired  there  the  name  of  American  blight, 

from  the  i^iToneous  supposition  that  it  had  been  imported 

from  this  country.     It  was  known,  however,  to  the  French  ■ 

^rdeners  f  for  a  long  time  previous  to  both  of  the  abort 

dates,  and,  according  to  Mr.  Rennie,  {  is  found  in  tlie  o(w 

chards  about  Harfleur  in  Normandy,  and  Is  very  destructivt 

to  the  apple-trees  in  the  department  of  Calvados. 

There  is  now  good  reason  to  believe  tliat  the  miscallec 
American  blight  is  not  indigenous  to  this  country,  and  timd 
it  has  been  inti'oduced  here  with  fruit-treL>s  fi-om  EiiropaJ 
Some  persons,  Indeed,  have  supposed  that  it  was  not  I 
found  here  at  all,  but  the  late  Mr.  Bud  has  stated  §  thai 
it  existed  on  his  apple-trees,  and  I  have  once  or  twice  s 
it  on  apple-trees  in   Massachusetts,  where,  however,  it  still^ 
apjwars  to  bo  rare,  and  consequently  I  have  not  lx.*en  able 
to  examine  tijo  insects  sufficiently  myself.     The  best  accoimt 
tliat  I  have  seen  of  them  is  contained  in  luiapp's  "  Joaruul 
of  a   Naturalist,"   from  which,  and   from   Hausmann's   do<J 
ScriptioD,  the  following  observations  are  chiefly  extracted. 
The  eggs  of  the  woolly  apple-tree  louse  are  so  small  a 
not  to  be  distinguished  without  n  mici-oscopo,  and  ore  en-l 
veloped  in  a  cotton-like  substance   fiuiilshed   by  the  bodirl 
of  the  insect.     They  are  deposited  in  tlie  crotches   of  tliofl 
branches  and  in  the  chinks  of  the  bark  at  or  near  t 
&ce  of  the  ground,  especially  if  tliere  are  suckers  spnnging|l 
from  the  same  place.     The  young,  when  first  hatched, 
covered  with  a.  very  short  and  fine  down,  and  appear  i 


•  nilpr-*  H«g«iiii,  Vol.  I.  p.  440. 

1  SflUtbUT}''!!  Hint!  oii  Orahnrdi,  p.  Bd. 

t  New  Knglaml Farmer,  VoL  VII.  p.  lOD;  Vol.  IX 
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the  spring  of  the  year  like  little  specks  of  mould  on  iljc 
ti-ces  (Fi^.  92).  As  the  season  advances,  and 
tliL'  insect  increases  in  size,  its  downy  coat  be- 
comes mfire  distinct,  and  grows  in  length  daily. 
This  down  is  very  easily  removed,  adiiures  to 
tlie  fingers  when  it  is  touchi^d,  and  seems  to  issue 
from  all  the  pores  of  tlie  skin  of  tlie  abdomen. 
When  fiiljy  grown,  die  insecU  of  tlie  first  brood 
are  one  tenth  of  an  inch  in  length,  and,  when 
tlie  down  is  rubbed  of}',  the  head,  antenna;,  suck- 
er, and  shins  are  found  to  be  of  a  blackish  color, 
and  tlie  abdomen  honey-yellow.  The  young  are 
produced  olive  during  the  summer,  are  buried  in  mnssea  of 
the  down,  and  derive  their  nourishment  from  the  sap  of  tlie 
bark  and  of  tlie  alburnum  or  young  wood  immediately  Under 
the  bark. 

The  adult  insects  never  acquire  wings,  at  least  such  Is 
the  testimony  both  of  Hausmann  and  Ivnapp,  and  are  des- 
titute of  honey-tubes,  but  from  time  to  time  emit  drops  of 
a  sticky  fluid  from  the  exttemity  of  the  body.  These  insects, 
though  destitute  of  wings,  are  conveyed  from  tree  to  tree 
by  means  of  tlieir  long  down,  which  is  so  plentiftil  and  so 
light,  as  easily  to  be  wafted  by  the  winds  of  autumn,  and 
tlins  tlie  evil  will  gradually  spread  throughout  an  extensive 
orchard.  The  numerous  punctures  of  these  lice  produce  on 
tlie  tender  shoots  a  cellular  appearance,  and  wherever  a 
colony  of  them  b  established,  warts  or  excrescences  arise 
on  the  bark ;  the  limbs  thus  attacked  become  sickly,  the 
leaves  turn  yellow  and  drop  oflf ;  and,  as  the  infection 
spreads  from  limb  to  limb,  the  whole  tree  becomes  diseased, 
and  eventually  perishes. 

In  Gloucestershire,  England,  so  many  apple-trees  were 
destroyetl  by  theso  lice  in  the  year  1810,  that  it  was  feared 
the  making  of  cider  must  be  abandoned.  In  tlie  North  of 
England  the  apple-trees  are  greatly  injut^,  and  some  annu- 
ally destroyed  by  them,  and  in  the  year  1820  they  abounded 
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there  in  such  incredible  luxuriance,  that  many  trees  seemni 
at  a  short  distance,  as  if  thoy  had  ht-en  whiUiwasUed. 
Mr.   Knapp  tliinks  tliat  remedies  can  prove  efticaciou 
■  removing  tliis  evil  only  upon  a  small  scale,  and  that  n 
I  the  injury  has  existed  for  some  time,  and  extended  ils  inflof 
ence  over  the  parts  of  a  large  tree,  it  will  take  its  cDnrse,'! 
and  the  tree  will  die.     He  says  that  he  has  removed  tliis 
blight  from  young  trees,  and  from  recently  attacked  places 
in   those  more  advanced,  by  painting  over  every  node  op- 
infected  part  of  the  tree  with  a  composition  consisting  t 
three  ounces  of  melted  resin  mixed  with  the  same  quantity 
of  fish-oil,  M'hich  is  to  be  put  on  while  warm,  with  a  painters 
brush.     Sir  Joseph  Banks  succeeded  in  extirpating  tlie  i 
sects  from  Ins  own  trees  by  removing  all  the  old  and  rugj 
bark,  and  scrubbing  the  trunk  and  branches  with  a  hai 
I  l)nish.     The  application  of  the  spirita  of  tar,  of  spirits  i 
'  tnrpentine,  of  oil,  urine,  and  of  soft  soap,  has  been  recoin* 
mended.     Mr.    Duel   found   that   oil   sufficed   to  drive   the'^ 
insects  from  the  tronks  and  branches,  but  that  it  could  not  J 
be  appliett  to  the  roots,  where  numbers  of  the  insects  hai>  \ 
bored. 

The  following  treatment  I  am  inclined  to  think  will  provd  j 
as  successftil  as  any  which  has  heretofore  been  recommended.  ' 
Scrape  off  all   the   rough   bark  of  the  infected  trees,  and  ] 
make  tliem  perfectly  clean  and  smooth  early  in  tlie  springj 
then  rub  the  tnuik  and  limbs  with  a  stiff  brush  wet  with  a  I 
solution  of  potash  as  hereafier  recommended  for  the  deslmo 
tion  of  bark-lice ;  after  which  remove  the  sods  and  earth 
around  the  bottom  of  the  trunk,  and  with  the  scraper,  brush, 
and  alkaline  li(|Uor,  cleanse  that  part  as  far  as  the  roots  can 
conveniently    be   uncovered.      The    earth    and    sods    should   I 
immediately  be  carried  away,  fresh  loam  should  be  placed 
around  the  roots,  and  all  cracks  and  woimds  should  be  jjlled 
witli   grafting   cement  or   clay   mortar.      Small   limbs   and 
estremidcs  of  branches,  if  infected,  and  beyond  reach  of 
the  applications,  should  be  cut  off  and  burned. 
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There  are  several  other  species  of  Utioaoma  or  downy  lic« 

!  in  this  State,  inhabiting  various  forest  and  ornamenta!  trees, 
some  of  which  may  also  have  been  introduced  from  abroad. 
The  descriptioQS  of  tbreign  plant-lice  are  mostly  so  brief  and 
imperfect,  tliat  it  is  impossible-  to  ascertain  from  them  which 
of  uur  species  are  identical  with  those  of  Europe ;  I  shall 
Iherefore  omit  any  further  account  of  tliese  insects,  and  close 
this  part  of  the  subject  with  a  few  remarks  on  the  remedies 

I  tu  bu  employed  for  tlieir  destruclion  generally,  and  some 
notice  of  the  natural  enemies  of  plant-lice. 

Solutions  of  soap,  or  a  mixture  of  soapsuds  and  tobacco- 

I  water,  used  warm  and  applied  with  a  watering-pot  or  with  a 
garden  engine,  may  be  employed  for  the  destruction  of  these 
insects.      It  is  said  that  hot  water  may  also  be  employed 

I  for  tile  same  purpose  with  saR-ty  and  success.  The  water, 
tobacco-tea,  or  suds  should  be  tlirown  upon  the  plants  with 
considerable  force,  and  if  they  are  of  the  cabbage  or  lettuce 
kind,  or  otlier  plants  whose  leaves  are  to  bo  used  ai  food, 
they  should  subsequently  be  drenched  Uioroughly  with  pure 

I  waier.  Professor  Lindley  recommends  syringing  plants,  as 
often  as  necessary  to  remove  the  lice,  with  a  solution  of  half 
an  ounce  of  strong  carbonate  of  ammonia  in  one  ijunrt  of 

[  water,  wliich  Itas  the  merit  of  being  clean  as  well  as  ctt'ectilal. 
Lice  on  tJie  extremities  of  branches  may  be  killed  by  hond- 

I   tng  over  the  branches    and  holding  them  for  several  minutes 

I  in  warm  and  strong  soa))suds,  or  in  a  solution  of  whale-oil 

I  soap. 

Against  the  depredations  of  the  plant-lice  that  sometimes 

1  infest   potato-fields,  dusting  thu  plants   with  lime  has  been 

I  fomid  a  good  remedy.     Lice  multijily  much  faster,  and  are 

j  more  injurious  to  plants,  in  a  dry  than  in  a  wet  atmosphere ; 
hence  in  green-houses,  attuiition  should  be  paid  to  keep  the 
air  sufficiently  moist;  and  the  lice  arc  readily  killed  by  fumi- 
gations witli  tobacco  or  with  siUphur.  To  destioy  subterra- 
nean lice  on  the  roots  of  plants,  I  have  found  that  watering 

I  witJi  salt  water  was  useful,  if  tlie  plants  were  hardy ;  but 
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tender  herbaceous  pknts  cannot  be  treated  in  this  w-ay.  I>ut: 
may  somt-times  be  revjvtd,  when  suffering  from  tliese  hidden 
foes,  by  free  and  frequent  watering  with  soapsuds. 

Plant-hce  would  undoubtedly  be  much  more  abundant 
and  destructive,  if  tliey  were  not  kept  in  check  by  certain  re- 
doubtable enemies  of  tlie  msect  kind,  which  seem  expressly 
created  to  dimiiiisli  their  numbers.  These  lice-destroyera 
are  of  three  sorts.  Tlie  first  are  the  young  or  larv:E  of  the, 
hemispherical  beetles  familiarly  known  by  the  name  of  lady- 
birds, and  scientifically  by  that  of  Cocdnella,  These  little 
beetles  are  generally  yellow  or  red,  with  black  spots,  or, 
black,  with  white,  red,  or  yellow  spots  ;  tliore  are  many  kinds 
of  tliem,  and  they  are  very  common  and  plentiiiil  insects, 
and  are  generally  diftiised  amoiif;  plants.  They  live,  bctli  in 
the  perfect  and  young  state,  upon  plant-lice,  and  hence  tlieir 

—^  „        services  are  very  considerable.     Their  yoimg  are 

»  small  flattened  gi-ubs  (Fig.  03)  of  a  bluish  or 
blut-black  color,  spotted  usually  with  re<l  or  yel- 
low, and  fiimished  with  six  legs  near  the  fore 
pari  of  tlie  body.  They  are  batched  from  liltle 
yellow  eggs,  laid  in  clusters  among  the  plant- 
lice,  so  that  they  find  themselves  at  once  within 
reach  of  their  prey,  wliicli,  from  their  superior  strength, 
they  arc  enabled  to  seize  and  slaughter  in  great  numbers. 

In  July,  1848,  a  friend  sent  to  me  a  whole  brood  of 

Ifldy-bird  grubs,  which,  being  found  apon  potato-vines,  were 

thought  by  some  of  his  neighbors  to  be  the  cause   of  tJit 

rot.     In  a  few  weeks  tho  grubs  wero  transformed  to  beetles, 

FiK.  w.  about  as  big  as  half  a  pea,  and  having  nine 

V   black  dots  on  their  dull  orange-colored  wing- 
sliejls.     Hence  tliey  derivo  theJr  name  of 
Coednella  novuinnutata,  (Fig.  94,  pupa  and 
y^  imago,  and  Plate  II.  Fig.  4,)  the  nine-dotr 

^^ntV        ted  Coccinella.    It  need  hardly  be 

that  these  little  insects  were  wholly  innocent 
of  all  offence  to  tlie  plants,  upon  which,  when  infested 
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I  potato  jilaiit-lice,  they  may  always  be  tliund. 
It  is  amiiaiag,  however,  that  both  of  tliese  kinck  of  insects 
should  have  been  charged  with  the  f<ame  fault,  one  luiving 
no  more  to  do  with  producing  tlie  disease  than  tlie  other. 

There  are  some  lady-birds,  of  a  very  small  size,  aiid  blac'k- 
isli  color,  sparingly  clotlied  with  short  hail's,  and  sometimes 
wiili  a  yellow  spot  at  the  end  of  llie  wing-covers,  whose 
young  are  clothed  with  short  tufts  or  fiakes  of  the  most 
delic-.-ite  white  down.  These  insects  belong  to  the  genus 
Sa/mAia,  which  means  a.  lion's  whelp,  and  they  well  merit 
such  a  name,  for  their  young,  in  proportion  to  tlieir  size,  are 
as  sanguinary  and  ferocious  as  tlie  most  savage  beasts  of 
prey.  I  have  often  seen  one  of  tiiese  little  tulteJ  animals 
preying  upon  plant-lice,  catching  and  devouring,  with  the 
greatest  ease,  lice  nearly  as  large  as  its  own  body,  one  after 
another,  in  rapid  succession,  without  apparently  satiating  its 
hunger  or  diminishing  its  activity. 

The  second  kin<l  of  plant-lice  destroyers  are  the  young  of 
the  golden-eyed  lace-winged  fly,  Vkrynopa perla^  (Plate  III. 
Fig.  8).  This  fly  is  of  a  piile  green  color,  and  has  four 
wing*,  resembling  delicate  lace,  and  eyes  of  the  brilliancy  of 
polished  gold,  as  its  generical  name  implies ;  but  notwith- 
standing its  delicacy  and  bcau^,  it  is  extremely  disgusting 
from  the  offensive  odor  that  it  exhales.  It  suspends  its  eggs, 
by  threads,  in  clusters  beneath  the  leaves  where  plant-lice 
abound.  The  young,  or  larva,  (Plate  III.  Fig.  9;  Fig.  10, 
coco(m,)  is  a  rather  long  and  slender  grub,  provided  with 
ft  pair  of  largo  curved  and  sharp  teelli  (Jaw»),  moving  later- 
ally, and  each  perforated  with  a  hole,  tlu'ough  wliich  it  sucks 
the  juices  of  its  victims.  The  havoc  it  makes  is  astonishing ; 
ibr  one  minute  is  all  the  time  it  requires  to  kill  the  largest 
plant-louse,  and  suck  out  the  fluid  contents  of  its  body. 

The  last  of  the  enemies  of  plant-lice  are  the  maggots  or 

[•*  CkryiBtia  pirta  i»  not  firaud  in  Uiii  coanhy:  prohnbly  C.  rmjplrm.  Harm., 
or  >oiiii!  4Ib«r  ipecici  comniun  Is  New  Engliuid,  will  tia  round  detractive  of  Uidh 
ixruloioui  |iliiut-1ii:<). —  UiltJUt.] 
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young  of  various  two-winged  flies  belonging  to  the  genus 
Si/rp/tug,     Many  of  tliese  flies  are  black,  with  yellow  bands 
on  their  bodies.     1  liave  often  seen  tbem  liovcring  over  small 
trees  and  otlier  plants,  depositing  tlieir  eggs,  which  they  do  1 
on  the  wing,  like  the  bot-Hy,  curving  their  tails  beneath  the  I 
leaves,  and  fixing  here  and  there  an  egg,  wherever  plant-lice 
are  discovered.     Otliers  lay  their  eggs  near  the  buds  of  trees, 
where  tlie  young  may  find  their  appropriate  nourishment  as  I 
soon  as  they  are  hatched. 

TIk'  young  are  maggots,  which  are  thick  and  blunt  beliind, 
tapering  and  pointed  before ;  tlieir  moudis  are  armed  with  a  1 
triple-pointed  dart,  with  which  they  pierce  their  prey,  elevate 
it  above  theU'  heads,  and  feast  upon  its  juices  at  leisure. 
Though  these  maggots  ai-e  totally  blind,  tliey  are  enabled  to 
discover  their  victims  without  much  groping  about,  in  con- 
sequence of  the  provident  care  of  tlie  parent  flies,   winch  \ 
leave   tlieir   eggs   in   the  very  midst   of  tlie   sluggish   lici 
Mr.  Kirby  says,  tliat,  on  examining  liis  currant-bushes,  which  ] 
but  a  week  before  were  infested  by  mjTiads  of  aphides,  i 
one  was  lo  be  found  ;  but  beneath  each  leaf  were  lliree  or 
four  ftdl-fed  maggoU,  surrounded  by  heaps  of  the  slain,  the  I 
tiitplijes  of  their  successful  warfare.     He  also  says  tJiat  ha  ] 
has  found  it  very  easy  to  clear  a  plant  or  small  tree  of  lice,  j 
by  jilacing  upon  it  several  larvw  of  Coccinella  or  Syrphi. 

3.     B&UK-LiCE.     (Coccida.) 
The  celebrated  scarlet  in  grain,  which  has  been  employed  ] 
in  Asia  and  the  South  of  Europe,  from  the  earliest  ages, 
as  a  coloring  material,  was  knoivn  to  the  Komuns  by  the  I 
name  of  C'occm,  derived  from  a  similar  Greek  word,  and  I 
was,  foe  a  long  time,  supposed  to  be  a  vegetable  production,  J 
or   grain,   as   indeed    its   name    implies.      At    length    it  i 
ascertained  that  this  valuable  dye  was  an  insect,  and  others 
agreeing  with  it  in  habits,  and  some  also  in  properties,  hav- 
ing been  discovered,  Linnieus  retained  them  all  under  tlie 
same  name.     Hence  m  the  genus  Coocus  are  included,  not 
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only  the  Thola  of  the  Phcenicians  and  Jews,  the  Kerrnes 
of  the  Arabians,  or  the  Coccus  of  tlie  Greeks  and  Romans, 
but  the  scarlet  grain  of  Poland,  and  the  still  more  valuable 
Cochenille  of  Mexico,  together  with  various  kinds  of  bark- 
lice,  agreeing  with  the  former  in  habits  and  structure. 

These  insects  vary  very  much  in  form ;  some  of  them  are 
oval  and  slightly  convex  scales,  and  others  liave  the  shape 
of  a  muscle ;  some  are  quite  convex,  and  either  formed  like 
a  boat  turned  bottom  upwards,  or  are  kidney-shaped,  or 
globular.  They  live  mostly  on  the  bark  of  the  stems  of 
plants ;  some,  however,  are  habitually  found  upon  leaves,  and 
some  on  roots.  In  the  early  state,  the  head  is  completely 
withdrawn  beneath  the  shell  of  the  body  and  concealed, 
the  beak  or  sucker  seems  to  issue  from  tlie  breast,  and  the 
legs  are  very  short  and  not  visible  from  above.  The  females 
undergo  only  A  partial  transformation,  or  rather  scarcely 
any  other  change  than  that  of  an  increase  in  size,  which 
in  some  species,  indeed,  is  enormous,  compared  with  the 
previous  condition  of  the  insect ;  but  the  males  pass  through 
a  complete  transformation  before  arriving  at  the  perfect  or 
winged  state.  In  both  sexes  we  find  tlireadlike  or  tapering 
antennae,  longer  than  the  head,  but  much  shorter  than  those 
of  plant-lice,  and  feet  consisting  of  only  one  joint,  terminated 
by  a  single  claw.  The  mature  female  retains  the  beak  or 
sucker,  but  does  not  acquire  wings ;  the  male  on  the  con- 
trary has  two  wings,  but  the  beak  disapi)ears.  In  both 
there  are  two  slender  threads  at  the  extremity  of  the  body, 
very  short  in  some  females,  usually  quite  long  in  the  males, 
which  moreover  are  provided  with  a  stylet  at  the  tip  of  the 
abdomen,  which  is  recurved  beneath  the  body. 

The  following  account  *  contains  a  summary  of  nearly  all 
tliat  is  known  respecting  the  history  and  habits  of  tliese 
insects.  Early  in  the  spring  the  bark-lice  are  found  appar- 
ently torpid,  situated  longitudinally  in  regard  to  the  branch, 

*  It  was  drawn  up  by  me  in  the  year  1828,  and  published  in  the  seventh  vol- 
ume of  the  "New  England  Fanner,"  pp.  186,  187. 
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tile  liead  upwards,  and  sticking  by  their  flattened  mferior  ' 
surfiife  closely  to  the  bark.  On  attempting  to  remove  them 
tliej  are  generally  crushed,  and  there  issues  fi'ora  the  body 
a  dark-Colored  fluid.  By  pricking  them  Vfith  a  pin,  they 
can  be  made  to  quit  their  hold,  as  I  liave  oflen  seen  in  the 
common  species,  Coceits  Hi;vptndtim,  infesting  the  m_\Ttle. 
A  little  later  the  body  is  more  swelled,  and,  on  careflilly 
raising  it  with  a  knite,  numerous  oblong  eggs  will  be  dis- 
covered beneath  it,  itiid  the  insect  appears  dried  up  and 
dead,  and  only  its  outer  skin  remains,  which  tbrms  a  convex 
cover  to  its  future  progeny.  Under  this  protecting  shield 
the  young  lire  hatched,  and,  on  the  approach  of  wann  weath- 
er, make  their  escape  at  the  lower  end  of  the  shield,  which 
is  either  slightly  elevated  or  notched  at  this  part.  They 
then  move  with  considerable  activity,  and  disperse  them- 
selves over  the  young  shoots  or  loaves. 

ITie  shape  of  the  young  Coccus  is  much  like  that  of  its 
parent,  but  the  body  is  of  a  paler  color  and  more  thin  and 
flattened.  Its  six  short  legs  and  its  slondei-  beak  are  visible 
under  a  magnifier.  Some  are  covered  with  a  mealy  powder, 
aa  the  Coccug  Oacli,  or  cochenille  of  commerce,  and  the 
CoecHg  Aitunidum,  or  mealy  bug  of  our  greenhouses.  Others 
are  hairy  or  woolly ;  but  most  of  them  are  naked  and  dark- 
colored.  These  young  lice  insert  their  beaks  into  the  bark 
or  leaves,  and  draw  from  tlie  cellnlur  substance  tho  sap  that 
nourishes  them. 

R<5aumur  observed  the  ground  quite  moist  under  poach- 
treea  infested  with  bark-lice,  which  was  caused  by  the  drip- 
ping of  tho  sap  from  the  immeroiis  punctures  matle  by  these 
insects.  While  they  continue  their  e^iaa'^ting  suction  of 
aap,  they  increase  in  size,  and  dm-ing  this  time  are  in  what 
is  called  the  larva  state.  When  tins  is  completed,  the  in- 
sects will  be  f'unnd  to  bo  of  different  magnitudes,  some  much 
larger  than  the  others,  and  tliey  then  prepare  for  a  change 
that  \n  about  to  ensue  hi  their  mode  of  life,  by  emitting  from 
tlie  under  side  of  their  bodies  numerous  little  white  downy 
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UiR-ads,  which  arc  fastened,  in  u  i-adiated  maimer,  around 
tlieir  bodies,  to  the  bai-lc,  and  serve  to  confine  them  securely 
in  their  places,  -\tior  becoming  thus  fixed  tliey  remain 
apisireutly  inanimate ;  but  under  these  lifeless  scales  tlie 
tmnstbrmation  of  the  insect  is  conducted ;  with  this  remark- 
able dilference,  that  in  a  few  days  the  large  ones  contrive 
to  break  up  and  throw  off,  in  four  or  Kve  flakes,  their  outer 
Braly  coats,  and  reappear  in  a  very  similar  form  to  that 
which  they  before  had ;  the  smaller  ones,  on  the  contrary, 
continue  under  their  outer  skins,  which  serve  instead  of  co- 
coons, and  from  which  they  seem  to  shrink  and  detach  tliem- 
selves.  and  then  Iwcome  perl'ect  pupic,  the  rudiments  of 
wings,  antenna),  feet,  &c.  being  discoverable  on  raising  the 
shells. 

U'  we  tollow  the  progress  of  these  small  lice,  which  are 
to  produce  the  males,  we  shall  see,  in  process  of  time,  a  pair 
of  threads  and  the  ti])s  of  the  wings  protruding  beneath  the 
shell  at  its  lower  elevated  part,  and  through  tliis  little  fissure 
the  perfect  insect  at  length  backs  out.  After  the  larger  lice 
have  become  fixed,  and  have  thrown  off  their  outer  coats, 
they  enter  upon  the  pupa  or  chrj-salis  state,  which  continues 
for  n  lunger  or  shorter  period,  according  to  the  species.  But 
when  they  have  become  mature,  they  do  not  leave  the  skins 
or  shells  eowring  tlieir  bodies,  which  continue  flexible  for 
a  time.  These  larger  insects  are  the  females,  and  are  des- 
tini-cl  to  remain  immovable,  and  never  change  their  place 
lifVcr  they  liave  once  become  stationary.  The  male  is  ex- 
ceedingly small  in  comparison  to  the  female,  and  is  provided 
with  only  two  wings,  which  arc  usually  veiy  large,  and  lie 
flatly  on  the  top  of  tlie  htidy. 

Af^cr  the  insects  have  paired,  the  body  of  the  female 
increases  in  size,  or  becomes  (piite  convex,  for  a  time,  and 
ever  afterwards  remains  without  alteration  ;  but  serves  to 
shelter  the  eggs  which  are  to  give  birth  to  her  future  off- 
spring. Tliese  eggs,  when  matiu-ed,  pass  under  the  body 
of  the  mother,  and  the  latter  by  degrees  shrinks  more  and 
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more,  till  nothing  is  left  but  the  dry  outer  convex  akin,  and  ' 
wi„  us  *''®  insect  perishes  on  tlie  spot.     Sometimes 

the  insect's  body  is  not  large  enough 
all  her  egga,  in  whicli  case  she  beds  tliem 
a  considerable  quanti^  of  the  down  lliat 
U08  from  the  under  or  hinder  part  of  lier 
body  (Fig.  95).  There  are  several  broods 
of  some  species  in  the  year ;  of  tlie  hark-louse 
of  the  applertree  at  least  two  are  produced 
in  one  season.  It  is  probable  that  tlie  insects 
of  tlie  second  or  last  brood  pair  in  the  au- 
tumn, atler  which  the  males  die,  but  the 
females  survive  the  winter,  and  lay  their 
eggs  in  the  following  spring. 

Young  apple-trees,  and  the  extremities  of 
the  limbs  of  older  trees,  are  very  much  subject  to  the  attacks 
of  a  small  species  of  bark-louse.  The  limbs  and  smooth 
j)arta  of  the  tninks  ai-e  sometimes  completely  covered  with 
these  insecti,  and  present  a  very  singularly  wrinkk-d  and 
rough  appearance  from  the  bodies  which  are  crowded  closely 
togetiier.  in  the  winter  these  insects  are  torpid,  and  ap- 
parently dead.  They  measure  about  one  tenth  of  an  inch  in 
length,  are  of  an  oblong  oval  shape,  gradually  decreasing  to 
a  point  at  one  end,  and  are  of  a  brownish  color  very  near  to 
Pig.  Bfl.  *'"*'  "*'  *''"  ^'■*'  '■f  *^«  tree.    These 

I  insects  resemble  in  shape  one  which 

was  described  by  IlJaumur*  in  1738, 
who  found  it  on  the  elm  in  France, 
^M        and  Geoffroy  named  the  insect  Coo-   i 
^1        cus  arhorum  linearis,  while  Gmelin   i 
H        called  it  eonchiformi«  (Fig.  %).   This. 
H        or  one  much  like  it,  is  very  ainindunt 
u])on  apple-tiees  in  England,  us  we 
learn    from    Dr.   Shaw  f    and    Mr. 
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Kirby ;  *  and  Mr.  Rennie  f  states  that  he  found  it  in  great 
plenty  on  currant-bushes. 

It  is  highly  probable  that  we  have  received  this  insect 
from  Europe,  but  it  is  somewhat  doubtful  whether  our  apple- 
tree  bark-louse  be  identical  with  the  species  found  by  Rdau- 
mur  on  the  elm  ;  and  the  doubt  seems  to  be  justified  by  the 
difference  in  the  trees  and  in  the  habits  of  the  insects,  our 
species  being  gregarious,  and  that  of  the  elm  nearly  solitary. 
It  is  true  that  on  some  of  our  indigenous  forest-trees  bark- 
lice  of  nearly  the  same  form  and  appearance  have  been  ob- 
served ;  but  it  is  by  no  means  clear  that  they  are  of  the 
same  species  as  those  on  the  apple-tree.  The  first  account 
that  we  have  of  the  occurrence  of  bark-lice  on  apple-trees, 
in  tliis  country,  is  a  communication  by  Mr.  Enoch  Perley, 
of  Bridgeton,  Maine,  written  in  1794,  and  published  among 
the  early  papers  of  the  Massachusetts  Agricultural  Society. J 

These  insects  have  now  become  extremely  common,  and 
infest  our  nurseries  and  young  trees  to  a  very  great  extent. 
In  the  spring  the  eggs  are  readily  to  be  seen  on  raising  the 
little  muscle-shaped  scales  beneath  which  they  are  concealed. 
These  eggs  are  of  a  white  color,  and  in  shape  nearly  like 
those  of  snakes.  Every  shell  contams  from  thirty  to  forty  of 
them,  imbedded  in  a  small  quantity  of  whitish  friable  down. 
They  begin  to  hatch  about  the  2otli  of  May,  and  finish 
about  the  10th  of  June^  according  to  Mr.  Perley.  The 
young,  on  their  first  appearance,  are  nearly  white,  very 
minute,  and  nearly  oval  in  form.  In  about  ten  days  they 
become  Stationary,  and  early  in  June  throw  out  a  quantity 
of  bluish-white  down,  soon  after  which  their  transformations 
are  completed,  and  the  females  become  fertile,  and  deposit 
their  eggs.  These,  it  seems,  are  hatched  in  tlie  coui'se  of 
the  summer,  and  the  young  come  to  tlieir  growth  and  pro- 
vide for  a  new  brood  before  the  ensuing  winter. 

Among  the  natural  means  which  are  provided  to  check 
the  increase  of  these  bark-lice  are  birds,  many  of  which, 

•  Introduction  to  Entomology,  Vol.  I.  p.  201. 

t  Insect  Transformations,  p.  92.  t  See  Papers  for  1796,  p  32. 


254 


UliMlrTEBA. 


especially  tliose  of  liid  genera  Parus  and  Reguba,  contain- 
ing tlie  chickadee  and  our  wrena,  devour  great  quanlities 
of  tliese  lice.  I  have  also  found  tliat  these  insects  are  preyed 
upon  by  internal  pai'a^t<?s,  minute  iclineumon -flies,  and  the 
liolea  (wliicli  are  as  small  aa  if  made  with  a  fine  needle), 
tlirougli  whiclt  these  little  insects  come  fortli,  may  be  seen 
on  the  backs  of  a  great  many  of  the  lice  which  liave  been 
destroyed  by  their  intestine  foes. 

Tlie  best  application  for  tlie  destruction  <^  tlie  lice  is  a 
wash  made  of  two  parts  of  soft  soap  and  eight  of  water, 
with  which  is  to  be  mixed  lime  enough  to  bring  it  to  the 
consistence  of  thick  wliitewaah.  This  is  to  be  put  upon  the 
trunks  and  limbs  of  the  trees  with  a  brush,  and  as  high  as 
practicable,  so  as  to  cover  tlie  whole  surfitce,  and  hll  all  the 
cracks  in  tlie  bark.  The  proper  time  for  washing  over  the 
trees  is  in  the  early  part  of  June,  when  the  insects  arc  young 
and  tender.  These  insects  may  also  be  killed  by  usiug  in 
the  same  way  a  solution  of  two  pounds  of  potash  in  seven 
quarts  of  water,  or  a  pickle  consisting  of  a  quart  of  com- 
mon salt  in  two  gallons  of  water. 

Thero  lias  been  found  on  the  apple  and  pear  tree  another 
kind  of  bark-lou^e,  which  differs  from  tlie  foregoing  in  majiy 
important  particulars,  and  approaches  nearest  to  a  species 
inliabituig  the  aspen  in  Sweden,  of  which  a  description  has 
been  given  by  Dalman  in  tlie  "  Transactions  of  the  Royal 
Academy  of  Sciences  of  Stockholm,"  ■  for  the  year  1825, 
under  the  name  of  Coccus  cryptoyamuv.  Tliis  species  ia 
of  tlie  kind  in  which  tlie  body  of  the  female  is  not  large 
enough  to  cover  her  eggs,  for  the  protection  whereof  another 
pi-ovision  is  made,  consisting,  in  this  species,  of  a  kuid  of 
membranous  shell,  of  the  color  and  consistence  almost  of 
paper.  In  the  autumn  and  throughout  the  winter,  tliese 
insects  ai-e  seen  in  a  dormant  state,  and  of  two  different 
forma  and  sizes  on  tlie  bark  of  tlie  trees. 

The  larger  ones  measure  less  than  a  tenth  of  an  inch   , 
in   length,  and   have   the  form  of  a  common  oystcr-slidl, 
■  Kangl.  VeteoiktipA  Academ  Kya  HouUingM- 
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being  broad  at  the  hinder  extremity,  but  tapering  towards  the 
other,  which  is  surmounted  by  a  litde  oval  brownish  scale. 
Tlie  small  ones,  which  are  not  much  more  than  half  the 
length  of  the  others,  are  of  a  very  long  oval  shape,  or 
almost  four-sided,  with  tlie  ends  rounded ;  and  one  extrem- 
ity is  covered  by  a  minute  oval  dark-colored  scale.  These 
little  shell-like  bodies  are  clustered  together  in  great  num- 
bers, are  of  a  white  color  and  membranous  texture,  and 
serve  as  cocoons  to  shelter  the  insects  while  they  are  under- 
going tlieir  transformations.  The  large  ones  are  the  pupa- 
cases  or  cocoons  of  the  female,  beneath  which  tlie  eggs  are 
laid ;  and  the  small  ones  are  the  cases  of  tlie  males,  and  differ 
from  those  of  the  females  not  only  in  size  and  shape,  but 
also  in  being  of  a  purer  white  color,  and  in  having  an 
elevated  ridge  passing  down  the  middle.  The  minute  oval 
dark-colored  scales  on  one  of  the  ends  of  these  white  cases 
are  the  skins  of  the  lice  while  they  were  in  the  young  or 
larva  state,  and  the  white  shells  are  probably  formed  in  the 
same  way  as  the  down  which  exudes  from  the  bodies  of  other 
bark-lice,  but  wliich  in  these  assumes  a  regular  shape,  vary- 
ing according  to  the  sex,  and  becoming  membranous  after 
it  is  formed.  Not  liaving  seen  tliese  insects  in  a  living  state, 
I  have  not  been  able  to  trace  their  progress,  and  must  there- 
fore refer  to  Dalman's  memoir  above  mentioned,  for  such 
particulars  as  tend  to  illustrate  the  remaining  history  of  this 
species. 

The  body  of  the  female  insect,  which  is  covered  and  con- 
cealed by  the  outer  case  above  described,  is  minute,  of  an 
oval  form,  wrinkled  at  the  sid&,  flattened  above,  and  of  a 
reddish  color.  By  means  of  her  beak,  which  is  constantly 
thrust  into  the  bark,  she  imbibes  tlic  sap,  by  which  she  is 
nourished ;  she  undergoes  no  change,  and  never  emerges 
from  her  habitation.  The  male  becomes  a  chrysalis  or  pupa, 
and  about  the  middle  of  July  completes  its  transformations, 
makes  its  escape  from  its  case,  which  it  leaves  at  the  hinder 
extremity,  and  the  wings  with  which  it  is  provided  are  re- 
versed over  its  head  during  the  operation,  and  are  the  last 
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tg  be  extricated.     The  perfect  male  is  nearly  as  minate  as  ft  ' 
point,  liut  a  powerful  magnifier  shows  its  body  to  be  divided 
into  sefpiienlfl,  and  endued  witli  all  the  important  ports  and 
functions  of  a.  living  animal. 

To  tlio  unassisted  eye,  says  Dalman,  it  appears  only  as 
a  red  atom,  but  it  is  furnished  with  a  pair  of"  long  wliitisli 
wings,  long  antennie  or  horns,  sis  legs  with  their  respective 
joints,  and  two  bristles  terminating  the  tail.  This  minute 
insect  perforates  the  middle  of  the  case  covering  tlie  female, 
and  thus  celebrates  its  nuptials  witfi  its  invisible  partner. 
The  latter  subsequently  deposits  her  eggs  anil  dies.  In  due 
time  the  young  are  hatched  and  leave  the  case,  under  winch 
tliey  were  fostered,  by  a  little  cre^nce  at  its  hinder  part, 
These  young  lice,  wliicli  I  have  seen,  are  very  small,  of  a 
pale  yellowish  hrown  color,  and  of  an  oval  sliajre,  very  flat, 
and  appearing  like  minute  scales.  They  move  about  for  a 
while,  at  length  become  stationary,  increase  in  size,  and  in 
due  time  the  whitish  shells  are  produced,  and  the  included 
1  insects  pass  from  the  larva  to  the  pujia  state.  The  means 
for  destroying  these  insects  are  the  same  as  those  Pecoin- 
mciidod  for  the  extermination  of  tho  previous  species. 

Many  years  ago,  when  on  a  visit  from  home,  I  observed 
on  a  fine  native  grape-vine,  that  was  trained  against  tlie 
side  of  a  house,  great  numbers  of  reddish-brown  bark-lice, 
of  a  globular  form,  and  about  lialf  as  large  as  a  small  pea, 
arranged  in  lines  on  the  stems.  An  opportunity  for  further 
examination  of  this  species  did  not  occur  till  the  summer  of 
1880,  when  I  was  led  to  the  diseoveiy  of  a  few  of  tliese 
lice  on  my  Isabella  grape-vines,  by  seeing  the  ants  ascending 
and  descending  tlio  stems.  Upon  careful  search  I  discov- 
ci'ed  the  lice,  which  were  nearly  of  the  color  of  the  bark 
of  the  ^-ine,  partly  imbedded  in  a  littlo  crevice  of  the  bark, 
and  arranged  one  behind  another  in  a  line.  They  drew 
great  quantities  of  sap,  aa  was  appai-cnt  by  their  exudations, 
by  which  the  ants  were  attracted.  Further  observations 
were  arrested  by  a  fire  which  consumed  the  house  and  tlie 
vines  that  wore  trained  to  it. 
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THERE  are  perhaps  no  insects  which  are  bo  commonly 
and  so  universally  destructive  as  cator]>illars ;  they  are 
inferior  only  to  locusts  in  voracity,  and  equal  or  exceed  them 
ill  their  powers  of  increase,  and  in  general  arc  far  more 
widely  spread  over  vegetation.  Caterpillars  are  the  young 
of  butterflies  and  of  moths ;  and  of  these,  five  hundred  spe- 
cies, which  are  natives  of  Massachusetts,  are  already  known 
to  me,  and  probably  there  are  at  least  as  many  more  kinds 
to  be  discovered  within  the  limits  of  this  Commonwealth.^ 
As  each  female  usually  lays  from  two  hundred  to  five  hun- 
dred egfjs,  one  tliousand  diftercnt  kinds  of  butterflies  and 
moths  will  produce,  on  an  average,  tliree  hundred  tliousand 
caterpillars ;  if  one  half  of  this  number,  when  arrived  at' 

(1  The  number  ofgpeciBS  in  the  UnilcdSlalM  may  fnirly  he  estinuitedntaAOO, 
or  even  inuro.  Jty  Cnlatnguo,  publinhcil  by  the  Smith«ouinn  Inttltute,  contains 
llie  nninei  of  nearly  1,800  already  described  by  various  nutliort,  exclu»iTO  of 
Jlicrolepidoptera,  which  it  a  numerous  feiniiy  of  ilself,  and  com tianiti voir  little 
lirogreM  hm  as  yet  been  made  in  the  discovery  of  our  Endigenoui  spccie»  p>ri- 
cnilly.  The  latest  ami  moat  cnm[>Iete  work  on  Germnn  nnil  Swin  Lepidopten 
( bit  Sthmtfltrlingt  Dealichlandi  xnil  rier  SHiictii,  ma  H.  v.  Heliienmnn.  Bnimwick, 
IWSi)  gives  1,887  specie",  exclusive  of  Microlcpidoptera,  in  thoM  two  conntriea 
alone,  and  we  can  conDilentiy  reckon  o[i  finding  uvcr  three  times  tbut  number  in 
the  United  States.  —  Morkih.] 
33 
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niatnrity,  are  females,  they  will  givB  forty-five  millions  of 
caterpillara  in  die  second,  and  six  thousand  seven  hundred 
and  fifty  millions  in  the  third  gonei-ation.  These  data  suffice 
to  show  that  the  actual  number  of  these  insects,  existing  at 
any  one  time,  must  be  far  beyond  the  limits  of  calculation. 
The  ^iireater  part  of  caterpillars  suhsist  on  vegetable  food, 
and  especially  on  the  leaves  of  plants ;  hence  their  injuries 
to  vegetation  are  inimcnae,  and  are. too  often  forcwl  upon 
our  notice.  Some  devour  the  solid  wood  of  trees,  some  live 
only  in  the  pith  of  plants,  and  some  confine  tliemselves  to 
grains  and  seeds.  Certain  species  attack  our  woollens  and 
ftirs,  thereby  doing  us  much  injury ;  even  leather,  meat, 
wax,  flour,  and  lard  afford  nourishment  to  particular  kinds 
of  caterpillars, 

Caterpillai's  vary  greatly  in  form  and  appearance,  but, 
in  general,  their  bodies  are  more  or  less  cylindrical,  and 
composed  of  twelve  rings  or  segments,  wiili  a  shelly  head, 
and  fi-om  ten  to  sixteen  legs.  The  first  three  pairs  of  legs 
are  covered  with  a  shelly  skin,  are  jointed  and  ta[>ering, 
and  are  anncd  at  the  end  with  a  little  claw ;  the  other  Icga 
are  tliick  and  fleshy,  without  jmnts,  but  elastic  or  contractile, 
and  are  generally  surrounded  at  the  extremity  by  numerous 
minute  hooks.  There  arc  six  very  small  eyes*  on  each 
side  of  the  head,  two  short  antcnn.'e,  and  strong  jaws  or 
nippers,  placed  at  the  sides  of  the  mouth,  so  a&  to  ojwn  and 
shut  sidcwise.  In  llie  middle  of  the  lower  lip  is  a  little 
conical  tube,  from  which  the  insects  spin  the  silken  threads 
that  are  used  by  them  in  making  tlicir  nests  and  their  co- 
coons, and  in  various  other  puqxises  of  their  economy.  Two 
long  and  slender  bags,  in  the  interior  of  their  bodies,  and 
ending  in  the  spinning  tube,  contain  the  matter  of  the  silk. 
This  is  a  sticky  fluid,  and  it  flows  fmm  tlie  spinner  m  a 
fine  stream,  which  hardens  into  a  titread  so  soon  as  it  comes 

[•  TlioQgh  Dr.  Hurrlj  raenliim" 
■lood,  hp  dooa  not  a$Kri  llioC  dioy  H 
hciill]-  u(  vitioQ.  —  UoRHU.] 
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to  the  air.  Some  caterpillars  make  hut  yury  Utile  silk  ; 
otliers,  sucli  as  the  silk-worm  and  the  apple-tree  catcrpiltar, 
produce  it  In  grent  a  bun  dance. 

Some  caterpillars  herd  together  in  great  numhcrs,  and 
pass  the  early  period  of'  their  existence  in  society;  and  of 
these  there  are  species  which  nnite  m  their  labors,  and  coii- 
Btract  tents  serving  as  a  common  habitation  in  which  they 
live,  or  to  which  tliey  retire  occasionally  lijr  slieher.  Others 
pass  their  lives  in  solitude,  eillier  exposed  to  the  light  and 
air,  or  sheltered  In  leaves  folded  over  their  hodies,  or  form 
for  themselves  Eilken  sheaths,  which  are  either  fixed  or 
portable.  Some  make  their  abodes  iu  ilie  stems  of  plants, 
or  mine  in  tlie  pulpy  substance  of  leavea ;  and  others  con- 
ceal themselves  in  tlie  ground,  from  which  they  issue  only 
when  in  Bearch  of  food. 

Caterpillars  tisually  change  their  skins  about  four  times 
before  tliey  come  to  their  growth.  At  length  they  leave  otF 
eating  entirely,  and  prepare  tor  tlieiv  first  transformation. 
Most  of  them,  at  this  period,  spin  around  their  bodies  a  sort 
of  shroud  or  cocoon,  into  wliich  some  inierweare  the  hairs 
of  their  own  bodies,  and  some  employ,  in  the  same  way, 
leaves,  bits  of  wood,  or  even  grains  of  earth.  Other  cater- 
pillars suspend  tliemselves,  in  various  ways,  by  silken  threads, 
witliout  enclosing  tlieir  bodies  in  cocoons ;  and  again,  there 
are  others  which  merely  enter  tlie  earth  to  undergo  their 
transformations. 

When  the  caterpillar  has  thus  prepared  itself  for  tlie  ap- 
proaching cliange,  by  repealed  exertions  and  struggles  it  » 
bursts  open  the  sktn  on  the  top  of  its  back,  wiihdraivs  tlie 
fore  part  of  its  body,  and  works  the  skin  backwards  till  tlie 
hinder  exti^mity  is  extricated.  It  then  no  longer  appears 
in  the  caterpillar  form,  but  has  become  a  pupa  or  chrysalis, 
shorter  than  tlie  caterpillar,  and  at  tirst  sight  apparently 
without  a  head  or  limbs.  On  close  examination,  however, 
tliere  mavbe  found  traces  of  a  head,  tongue,  antenna;,  wings, 
and  legs,  closely  pressed  to  the  body,  to  which  these  parts 


are  cemented  by  a  kind  of  varnish.     Some  ohiysalids  aro 

angular,  or  funiislied  witli  little   protul>erances  ;    but  most! 

of  them  arc  smooth,  rounded  at  one  end,  and  tapering  afcfl 

the  other  extremity.     While  in  the  piii«i  state  these  insectsl 

take  no  food,  and  remaui  perfectly  at  rest,  or  only  move! 

tlie  hinder  extremity  of  the  body  when  touched.     After  al 

while,  however,  the  chrysalis  begins  to  swell  and  contract,  € 

till   the  skin  is   rent  over  the  back,  and  fi-om  the   fiasumi 

I  there  issues  the  head,  antennie,  and  body  of  a  butterfly  otj 

nnoth.      When  it  first  emerges  from  its  pupa-skin  the  iii-£" 

Pnect  is  soft,  moist,  and  weak,  and  its  wings  are  small  andl 

shrivelled ;  soon,  however,  the  wings   stretch  out  to  theirfl 

fiill  dimensions,  the  superfluous  moisture  of  the  body  passea,! 

off',  and   the  limlis  acquire  tlicir  proper  firmuesa  and  elas-fl 

^tieity. 

The  conversion  of  a  caterpillar  to  a.  moth  or   butlerflyj 

f  ia  a  transformation  of  the  most  complete  kind.     The  form  J 

of  the  body  is  altered,  some  of  the  logs  disappear,  the  others 

and  the  antenna  become  much  longer  than  before,  and  four 

wings   aro   acquired.     Moreover,  the   mouth   and   digestive  J 


organs  i 


L  total  change ;  for  the  insect,  afWr  its  Rnal  J 


transformation,  is  no  longer  fitted  to  subsist  upon  the  samsa 
gross  aliment  as  it  did  in  the  caterpillar  state  j  its  pow-^ 
erfiil  jaws  have  disappeared,  and  uistead  thereof  wo  find  a  I 
slender  tongue,  by  means  of  which  liquid  nourishment  is  1 
conveyed  to  tlie  mouth  of  the  insect,  and  its  stomach  be-l 
comes  capable  of  digesting  only  water  and  the  honeyed  juic«.f 
•of  flowers. 

Ceasing  to  increase  in  size,  and  destined  to  live  but  a  , 
short  time  after  their  final  transformation,  butterflies  and 
moths  spend  this  brief  period  of  their  existence  in  flitting 
from  flower  to  flower  and  regaling  themselves  with  their 
sweets,  or  in  slaking  tlieir  thirst  with  dow  or  with  the 
wat«r  left  standing  in  puddhw  after  shower*,  in  pairing  with 
their  mates,  and  in  laying  their  eggs ;  after  which  they  die  j 
a  natural  death,  or  fell  a  prey  to  thdr  numerous  enemies. 
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These  insects  belong  to  an  order  called  Lepidoptera, 
which  means  scaly  wings ;  for  the  mealy  powder  with  wliich 
their  wings  are  covered,  when  seen  under  a  powerful  micro- 
scope, is  found  to  consist  of  little  scales,  lapping  over  each 
other  like  the  scales  of  fishes,  and  implanted  into  the  skin 
of  the  wings  by  short  stems.  The  body  of  these  insects 
is  also  more  or  less  covered  witli  the  same  kind  of  scales, 
together  ^vith  hair  or  do>vn  in  some  species.  The  tongue 
consists  of  two  tubular  tlireads  placed  side  by  side,  and  thus 
forming  an  instrument  for  suction,  which,  when  not  in  use, 
is  rolled  up  spirally  beneath  the  head,  and  is  more  or  less 
covered  and  concealed  on  each  side  by  a  little  scaly  or  hairy 
jointed  feeler.  The  shouldei's  or  wing-joints  of  the  fore 
wings  are  covered,  on  each  sido,  by  a  small  triangular  piece, 
forming  a  kind  of  epaulette,  or  shoulder-cover  ;  and  between 
tlie  head  and  the  thorax  is  a  narrow  piece,  clothed  with 
scales  or  hairs  sloping  backwards,  which  may  be  called  the 
collar.  The  wings  have  a  few  branching  veins,^  gcnemlly 
forming  one  or  two  large  meshes  on  the  middle.  The  legs 
are  six  in  number,  though  only  four  are  used  in  walking  by 
some  butterflies,  in  which  die  first  pair  are  very  short  and 
are  folded  like  a  tippet  on  the  breast ;  and  the  feet  are  five- 
jointed,  and  are  terminated,  each,  by  a  pair  of  claws. 

It  would  be  difficult,  and  indeed  impossible,  to  arrange 
the  Lepidopterous  insects  according  to  their  forms,  appear- 
ance, and  habits,  in  the  caterpillar  state,  because  the  cater- 
pillars of  many  of  them  are  as  yet  unknown  ;  and  therefore 
it  is  found  expedient  to  classify  them  mostly  according  to  the 
characters  furnished  by  them  in  the  winged  state. 

We  may  first  divide  the  Lepidoptera  into  three  great 
sections,  called  butterflies,  hawk-moths,  and  moths,  coitc- 

[•  The  pystematists  of  the  present  day  (ictenniiie  genera,  and  even  sj>€cuf,  by 
the  peculiar  and  various  moditicnti(»n.s  of  these  veins.  The  main  veins  are  culled 
nerrures,  the  branches  nervults^  and  the  whole  system  PUrology.  The  French 
and  the  Germans  differ  as  to  the  names  of  the  distinct  veins,  so  that,  unless  a 
student  knows  to  which  of  the  &chool6  a  describer  belongs,  ho  would  bo  apt  to  be 
misled.  —  Mokris.] 
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sponding  to  the  genera  PapUio^  SpUnx^  and  Phakena  of 
Linnaeus.* 

The  Butterflies  (^Papiliones)  have  threadlike  antennae, 
which  are  knobbed  at  the  end ;  the  fore  wings  in  some,  and 
all  the  wings  in  the  greater  number,  are  elevated  perpen- 
dicularly, and  turned  back  to  back,  when  at  rest ;  they  have 
generally  two  litUe  spurs  on  tlie  hind  legs ;  and  they  fly 
by  day  only. 

The  Hawk-Moths  (^Sphinges)  generally  have  the  an- 
tennae thickened  in  the  middle,  and  tapering  at  each  end, 
and  most  often  hooked  at  the  tip ;  the  wings  are  narrow 
in  proportion  to  their  length,  and  are  confined  together  by 
a  bristle  or  bunch  of  stiff  hairs  on  the  shoulder  of  each  hind 
wing,  which  is  retained  by  a  corresponding  hook  on  the 
under  side  of  each  fore  wing ;  all  the  wings,  when  at  rest, 
are  more  or  less  inclined  like  a  roof,  the  upper  ones  cover- 
ing the  lower  wings  ;  there  are  two  pairs  of  spurs  on  the 
hind  legs.  A  few  fly  by  day,  but  the  greater  number  in  the 
morning  and  evening  tAvilight. 

In  the  ^MoTiis  (^Phalcence)  the  antennae  are  neither  knobbed 
at  the  end  nor  thickened  in  the  middle,  but  taper  from  the 
base  to  the  extremity,  and  are  either  naked,  Uke  a  bristle, 
or  are  feathered  on  each  side  ;  the  wings  are  confined  to- 
gether by  bristles  and  hooks,  the  first  pair  covering  the  hind 
wings,  and  are  more  or  less  sloping  when  at  rest ;  and  there 
are  two  pairs  of  spui's  to  the  liind  legs.  These  insects  fly 
mostly  by  night. 

I.    BUTTERFLIES.     {Papiliones.) 

Besides  the  characters  already  given,  which  distinguish 
this  section  of  the  Lepidoptera,  it  may  be  stated  that  tlieir 

[*  Modem  writers  divide  thcra  into  two  p:rent  divisions:  Iftt,  RhojHilocera,  with 
filiform  antenna",  terminating  in  a  club  or  knob,  from  pfhttkov,  cluJis  and  npas^ 
honi;  and  2d,  //t/trocern,  with  antennas  of  variable  form,  sometimes  prismatic, 
linear,  pectinated,  plumose,  &o.,  &c.,  from  €T€posy  variable,  and  xipas,  horn.  — 
Morris.] 
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caterpillars  always  have  sixteen  legs  ;  namely,  two,  which  are 
tapering,  jointed,  and  scaly,  to  each  of  the  first  three  seg- 
ments behind  the  head,  and  a  pair  of  thick  fleshy  legs,  with- 
out joints,  to  all  the  remaining  segments,  except  the  fourtli, 
fifth,  tenth,  and  eleventh. 

The  butterflies  are  divisible  into  two  tribes ;  namely,  the 
true  butterflies,  which  carry  all  their  wings  upright  when 
at  rest ;  and  the  skippers,  wliich  have  only  the  fore  wings 
upright,  the  hind  wings  being  nearly  horizontal  when  at 
rest. 

1.    Butterflies. 

In  tliese  insects  all  the  wings  are  erect  when  at  rest,  and 
the  antennas  are  knobbed,  but  never  hooked,  at  the  end. 
Their  caterpillars  have  a  head  of  moderate  size,  suspend 
themselves  by  the  tail  when  about  to  transform,  and  are 
not  enclosed  in  cocoons.  Some  of  these  butterflies  have  the 
six  legs  all  equally  fitted  for  walking ;  their  caterpillars  are 
more  or  less  cylindrical,  and  secure  themselves  by  a  trans- 
verse band,  as  well  as  by  the  tail,  previously  to  their  trans- 
formation to  chrysalids  ;  and  the  latter  are  angular.  All 
these  characters  exist  in  the  following  species. 

In  the  month  of  June  there  may  be  found  on  the  leaves 
of  the  parsley  and  carrot  certain  caterpillars,  (Plate  IV. 
Fig.  6,)  more  commonly  called  parsley-worms,  which  are 
somewhat  swell e<l  towards  the  fore  part  of  the  body,  but 
taper  a  little  behind.  When  first  hatched  they  are  less  than 
one  tenth  of  an  inch  in  length,  arc  of  a  black  color,  with 
a  broad  white  band  across  the  middle,  and  another  on  the 
tail ;  and  the  back  is  studded  with  little  black  projecting 
points.  After  they  have  increased  in  size,  and  have  cast 
their  coats,  it  is  foimd  that  the  white  band  covers  only  the 
sixth  and  seventh  segments,  that  the  black  projecting  points 
spring  from  spots  of  an  orange  color,  and  on  the  lower  part 
of  the  sides  is  a  row  of  white  spots,  two  more  spots  of  the 
same  color  on  the  top  of  the  first  segment,  and  one  larger 
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Spot  on  the  tail.  These  caterpillars  alter  in  color  and  ap-  1 
pearaiice  with  each  successive  moulting,  and  before  they 
are  half  grown  the  projecting  points  and  the  white  band 
and  spola  entirely  disappear,  the  skin  becomes  perfectly 
smooth,  and  of  a  delicate  apple-green  color,  rather  paler 
at  tlie  sides  of  the  body  and  whitish  beneath,  and  on  each 
segment  there  is  a  transverse  band  consisting  of  black  and 
yellow  spots  alternately  arranged.  When  touched,  they 
thrust  forth,  from  a  slit  in  tlie  first  segment  of  the  body, 
just  behind  the  head,  a  pair  of  soft  orange-col ured  horns, 
growing  together  at  tlie  bottom,  and  somewlial  like  the  letter 
y  in  fonn.  The  horns  are  scent-organs,  and  give  out  a  i 
strong  and  disagreeable  smell,  pi-rceptlble  at  some  distance, 
and  seem  to  be  designed  to  defend  the  cateq)illars  from  tlie  \ 
annoying  attacks  of  flies  and  ichneumons.  These  caterpil- 
lars usually  come  to  their  full  size  betwcc^i  the  lOtli  and 
20th  of  July,  and  then  measure  about  one  inch  and  a  half 
in  length.  After  this  they  leave  olF  eating,  desert  the  plants, 
and  each  one  seeks  some  sheltered  spot,  such  as  the  side  of 
a  building  or  fence,  or  tho  trunk  of  a  tree,  where  it  pi-epares 
for  its  transformation.  It  first  spina  a  little  web  or  tuft  of 
silk  against  the  surface  whereon  it  is  resting,  and  entangles 
the  hooks  of  its  hindmost  feet  in  it,  so  as  to  fix  them  seciu^ly 
to  the  spot ;  it  then  proceeds  to  make  a  loop  or  girth  of  many 
silken  threads  bent  into  the  form  of  the  letter  U,  the  ends 
of  which  are  fastened  to  the  surface  on  whiirh  it  rests  on 
eacli  side  of  the  middle  of  iia  body  ;  and  under  this,  when 
finished,  it  passes  its  head,  and  gradually  works  tlie  loop 
over  its  back,  so  as  to  support  tJie  body,  and  prevent  it  from 
falling  dowiiwaixis.  Though  it  generally  prefers  a  vertical 
surface  on  which  to  fasten  itself  in  an  upright  posture,  it 
sometimes  selects  the  under  side  of  a  limb  or  of  a  project- 
ing ledge,  where  it  hangs  suspended,  nearly  horizontally,  by  I 
its  feet  and  the  loop.  Within  twenty-four  hours  afW  it  luu  i 
taken  its  station,  the  caterpillar  casts  off  its  caterpillar-skin  ] 
and  becomes  a  cliiysulis,  or  pupa,  (_l'late  IV.  Fig,  7,)  of  a 
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(wIl-  green,  oolire-yellow,  or  ash-gray  color,  with  two  short 
ear-like  projections  above  the  head,  jtist  below  which,  on  tlie 
upper  part  of  the  back,  is  a  little  prominence  like  a  pug- 
nose.  The  chrysalis  hangs  in  the  saine  way  as  the  cater- 
pillar, and  remains  in  tliis  slate  from  nine  to  fifteen  days, 
according  to  the  temperature  of  the  atmoaphei-e,  cold  mid  wet 
weather  having  a  tendency  to  prolong  the  period.  When 
this  is  terminated,  the  skin  of  the  chrysalis  bursts  open,  and 
a  bntterfly  issues  from  it,  clings  to  the  emptj'  shell  till  its 
crumpled  and  drooping  wings  have  extended  to  their  ftdl 
dimensions,  and  have  become  dried,  upon  wliicli  it  flies  away 
in  pursuit  of  companions  and  food. 

This  butterfly  is  the  Papilio  Anterian^  of  Ci"amer.  (Plate 
IV.  Fig.  4.)  It  is  of  a  black  color,  with  a  double  row  of 
yellow  doti  on  the  baek  ;  a  broad  bund,  composed  of  yellow 
spots,  across  the  wings,  and  a  row  of  yellow  spots  near  the 
hind  margin  ;  the  hind  wings  are  tailed,  and  have  seven  blue 
spots  between  the  yellow  band  and  the  outer  row  of  yellow 
spots,  and,  near  their  hinder  angle,  an  eye-like  sjjol  of  an 
orange  color  with  a  black  centre  ;  and  tlie  spots  of  the  under 
side  ai-e  tawny  orange.  The  female  (Plate  IV.  Fig.  5) 
ditfera  from  the  male,  above  described,  in  having  only  a  few 
small  and  distinct  yellow  spots  on  the  upper  side  of  the 
wings.  The  wings  of  this  butterfly  expand  from  three  and 
a  half  to  four  inches. 

During  the  month  of  July  the  Astorias  butterflies  may  be 
seen  in  great  abundance  upon  flowers,  and  particularly  on 
tliose  of  the  sweet-scented  Phlox.  They  lay  their  eggs,  in 
this  and  tlie  following  month,  on  various  umbellate  plants, 
placing  tliem  singly  on  difl'erent  parts  of  tlie  leaves  and 
stems.  I  have  found  the  caterpillars  on  the  parsley,  carrot, 
parsnip,  celery,  anise,  dill,  caraway,  and  fennel  of  our  gar- 
dens, as  well  as  on  tlie  conium,  cieuta,  stum,  and  other 
native  plants  of  the  same  natural  family,  which  originally 
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constituted  the  appropriate  food  of  these  insects,  before  the^ 
exotic  species  fiimished  them  with   a  greater  varie^  and 
abundance. 

Their  injury  to  these  cultivated  plants  is  by  no  means 
inconsiderable ;  they  not  only  eat  the  leaves,  but  are  par- 
ticulai'ly  fond  of  tlie  blossoms  and  young  seeds.  I  have 
taken  twenty  caterpillars  on  one  plant  of  parsley,  which 
was  going  to  seed.  Tlie  eggs  laid  in  July  and  August  are  , 
hatched  soon  at^rwards,  and  the  caterpillars  come  to  their 
gmwth  towards  the  end  of  September,  or  tlie  beginning  of 
October;  they  then  suspend  themselves,  become  clnysalida, 
in  which  state  they  remain  during  the  winter,  and  are  not 
transfonned  to  butlerHies  till  the  last  of  May  or  tlie  begin- 
ning of  June  in  the  following  year. 

I  know  of  no  method  80  effectual  for  destroying  tJiese 
caterpillars  as  gatlicring  tliem  by  hand  and  crushing  tliein. 
An  expert  person  will  readily  detect  them  by  their  ravages 
on  tlie  plants  which  tbey  inhabit ;  and  a  few  minutes  do- 
voted,  every  day  or  two,  to  a  careful  searcli  in  the  gai-den, 
during  the  season  of  their  depredations,  will  suDice  to  re- 
move them  entirely. 

There  is  another  butterfly  which  bears  a  close  resemblance 
to  the  female  of  the  Asterias  butterfly,  and  is  nearly  of  the 
same  size ;  but  the  blue  ajmls  on  the  Iniid  wings  are  much 
larger,  and  cover  nc'arly  one  third  of  the  surface ;  the  yel- 
low spots  around  the  margin  are  larjier  and  palei- ;  the  eye- 
like s]iot  near  the  hind  angle  has  not  a  black  centre,  and 
there  is  a  liirge  omngc-colored  spot  near  the  middle  of  tlie 
front  mnrgin  of  the  same  wings.  This  species  is  the  Troilua 
butterfly,  or  Paj-ilio  Trvilua  of  Linnieus. 

The  caterpillar  is  entirely  different  from  that  of  tlie  As- 
terias burterfly.  It  lives  on  the  leaves  of  tlie  sassafras-tree, 
upon  tlie  upper  sur&ce  of  which  it  spins  a  little  web,  and 
folds  over  the  sides  of  tlie  leaf  so  as  to  form  a  furrow  or 
case,  in  which  it  resides.  The  fore  part  of  its  body  ia  lai^o 
and  swollen,  and  it  tapers  thence  to  the  tail.     When  tiMt 
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batched  it  is  alate-colored  above,  witli  a  black  spot  like  an 
eyi!  on  each  side  of  the  third  segment,  bulow  and  behind 
which  is  a  large  and  long  white  spot,  and  the  top  of  the 
eleventh  segment  is  white.  After  changing  its  skin,  it  be- 
comes of  a  pale  brownish  olive  color,  tlio  wiiite  spots  dis- 
appear, and  on  tlie  top  of  the  back  we  find  two  rows  of 
minute  blue  dots.  When  fburlecn  or  fifteen  days  old  it 
changes  its  skin  and  its  colors  again,  the  back  becoming  pea- 
green,  with  blue  dots,  the  sides  yellowish,  and  tlie  head, 
belly,  and  lugs  pink  (  tliere  la  a  transverse  IJaek  luie  on 
the  top  of  the  firat  segment,  and  there  are  two  large  orange- 
colored  spots  on  tlie  fourth  segment,  and  two  of  tlie  same 
color,  with  a  black  centre,  on  the  third  segment.  The  cat- 
erpillar retains  these  colors  fi^m  ten  to  sixteen  days,  increas- 
ing greatly  in  size  dunng  tills  period,  and  finally  attains  to 
tlie  length  of  two  inches  or  more.  It  comes  to  its  full 
growth  when  about  foui*  weeks  old.  and  then  eats  no  longer, 
but,  deserting  its  leafy  habitation,  it'sceks  a  suitable  place  in 
which  to  uiulergo  its  transformation,  pi'eviously  to  which  it 
casts  off  its  green  coat,  and  appeal^  in  one  of  an  ochre-yellow 
color.  It  tlien  suspends  itself  in  tlie  some  way  as  the  cat- 
erpillai*  of  tlie  Asterias  butterfly,  and  within  two  or  three 
days  after  its  last  change  of  skin  it  moults  again,  and  be- 
comes a  chrysalis. 

The  chrysalis  is  generally  of  a  pale  wood-color,  smoother 
tlian  tliut  of  tlie  preceding  species,  and  witli  rather  longer  and 
sharper  ear-like  projections.  The  cbrysalids,  which  are  pro- 
duceil  from  caterpillars  hatched  in  August  and  September, 
retnain  unchanged  through  the  winter,  and  are  not  trans- 
formed to  butterflies  till  the  middle  of  the  following  June. 
It  is  posoible  that  these  butt<'rfiies  may  lay  their  eggs  so  early 
as  to  produce  a  brood  of  caterpillars  in  tlie  summer,  and  these 
may  come  to  their  growth,  and  jiass  through  iheir  transfois 
mations,  before  September  ;  but  I  have  only  {bond  the  cater- 
pillars towards  the  end  of  summer.  I  once  discovered  them 
on  the  leaves  of  the  lilac,  on  which  they  appeared  to  thrive 
^uitc  as  well  as  on  tlie  sassafi'as. 
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One  more  butterfly  is  founii  in  Massac] lusetts,  resembling 
the  preceding  in  its  larva  state  and  in  its  habits.  It  is  our 
lai^est  species,  expanding  from  four  and  a  liaif  to  five  inches. 
The  prevailing  color  of  the  wings  is  yellow,  witli  a.  broad 
black  margin,  on  wliich  is  a  row  of  yellow  spots  ;  the  lore 


wings  have  four  short  black  hands  extending  from  their  front 
edge,  and  the  hind  wings  arc  tailed,  and  are  ornamented 
with  an  orange-red  spot  near  the  hind  angle.  It  is  tlie 
Papilio   Turmts  of  Linnseus  (Fig.  97).* 

The  cnteqiillar  of  the  Turnus  butterfly  (Fig.    98)   lives 
upon    the    leaves   of   apple 
^^'  **■  andwild-cheriytrees.folding 

them  up  in  the  same  way 
as  does  that  of  the  Troflos 
butterfly,  which,  moreover, 

[*  In  rhii  figum,  nod  oUicr?  wbich  fallow,  the  undu  title  of  Iha  wlni:,  dcMrhed 
(hitn  the  body  of  tlio  inseot,  U  ™[irBiiiinlcJ,  iit  well  us  Ilie  uppw  licle,  wblch  in 
tbi>  flgiire  U  on  tile  loft,  mid  unntcWd  with  Ihe  body.  —  Ki".] 
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it  resembles  in  form.  When  fully  grown,  it  measures  from 
two  to  two  and  a  half  inches  in  length ;  it  is  of  a  green  color 
above,  with  little  blue  dots  in  rows,  a  yellow  eye-spot  with 
a  black  centre  on  each  side  of  tlie  third  segment,  a  yellow 
and  black  band  across  the  fourth  segment,  and  the  head, 
belly,  and  legs  are  pink.  It  suspends  itself  and  becomes  a 
chrysalis  about  die  first  of  August,  and  is  not  changed  to  a 
butterfly  till  the  month  of  June  in  the  folloAving  summer. 
Great  numbers  of  these  butterflies  are  sometimes  seen  around 
puddles  of  water  left;  by  rain  in  New  Hampshire,  where  this 
species  is  much  more  common  and  abundant  tlian  in  Massa- 
chusetts. 

The  caterpillars  of  the  three  foregoing  species  are  the 
only  ones  in  Massachusetts  wliich  are  pro\nded  with  forked 
scent-organs,  capable  of  being  withdrawn  and  concealed 
within  the  first  segment  of  the  body.  All  which  follow  are 
destitute  of  this  means  of  defence. 

In  Europe  there  are  several  kinds  of  caterpillars  which 
live  exclusively  on  the  cruciferous  or  oleraceous  plants,  such 
as  the  cabbage,  broccoli,  cauhflo\wr,  kale,  radish,  turnip,  and 
mustard,  and  oftentimes  do  considerable  injury  to  them. 
The  prevailing  color  of  these  caterpillars  is  green,  and  that 
of  the  butterflies  produced  from  them,  white. 

They  belong  to  a  genus  called  Pontia ;  in  which  the  hind 
wings  are  not  scalloped  nor  tailed,  but  are  rounded  and 
entire  on  the  edges,  and  are  grooved  on  the  iniuT  edge  to 
receive  the  alxlomen ;  the  feelers  are  rather  slender,  but 
project  beyond  the  head ;  and  the  anteniue  have  a  short 
flattened  knob ;  their  caterpillars  are  nearly  cylindrical,  taper 
a  very  little  towards  each  end,  and  are  sparingly  clothed 
with  short  down,  which  requires  a  microscope  to  be  distinctly 
seen ;  they  suspend  themselves  by  the  tail  and  a  transverse 
loop ;  and  their  chrysalids  are  angular  at  the  sides,  and 
pointed  at  both  ends. 

In  the  northern  and  western  parts  of  ilassachusetts  there 
is  a  white  butterfly,  which,  in  all  its  states,  agrees  with  the 


foregouig  characters.  It  is  the  J'ontia  oleracea  *  (Fig.  99), 
(lutlierb  Poutia,  or  wlli^3 
butterfly,  and  was  first  de- 
scribed by  me  in  tlic  year 
1829,  in  the  sevontli  vol- 
ume of  tlie  "  New  England 
Faimer." "  About  tiie  last 
of  May,  and  t!ie  be^niiing 
of  June,  it  is  seen  flutter- 
ing over  cabbage,  radisL, 
;iii.;  .,  s  of  muatanl,  for  tbo' purpose  of 

du'i'osiiiii;^  Its  I'f:;:^.  I  iifsi?  ni-e  fastened  to  ibe  under  aides 
of  the  leaves,  and  but  seldom  more  thim  three  or  four  are 
left  upon  one  leaf.  The  eggs  ai-e  yellowisli,  nearly  pear- 
shaped,  longitudinally  ribbed,  and  are  one  fifieenlli  of  an 
inch  in  length.  They  are  liatciied  in  a  week  or  ten  daj-a 
after  they  are  laid,  and  the  caterpillars  produced  from  them 
attmn  their  iull  size  wiien  three  weeks  old,  and  then  measui'e 
about  one  inch  and  a  half  iit  length.  Being  of  a.  pale  green 
color,  tlicy  ore  not  readily  distinguished  from  tiie  ribs  of  tlie 
leaves  beneath  wliich  they  live.  They  do  not  devour  tlie 
leaf  at  its  edge,  but  begin  indiscriminately  uiwin  any  part  of  * 
its  under  side,  tlirough  which  they  eat  irregular  holes. 

Wlien  tliey  have  completed  the  feeding  stage,  tliey  quit 
the  plants,  and  retire  beneath  palings,  or  the  edges  of  stones, 
or  into  the  interstices  of  walls,  wliere  tlicy  spin  a  little  tuft 
of  silk,  entangle  tlie  hooks  of  their  hindmost  feet  in  it,  uid 
then  proceed  to  form  a  loop  to  sustain  the  fore  part  of  the 
body  in  a  horizontal  or  vertical  position.  Bending  its  head 
on  one  side,  the  caterjiillai'  fastens  to  the  surface,  beneath  the 
middle  of  its  body,  a  silken  thread,  which  it  carries  across 
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it3  Iwub  ami  secures  on  the  oUier  side,  and  repeats  this 
operation  till  the  united  tlireada  have  formed  a  baiid  or  loop 
of  sufficient  strength.  On  the  nt-xt  day  it  casts  ofi'  the 
catt'qrillar  skin,  and  becomes  a  chrysalis.  This  is  sometimes 
of  a  pale  green,  and  sometimes  of  a  white  color,  regularly 
and  finely  dotted  witli  black ;  the  sides  of  the  body  are 
an^ilur,  tlie  head  is  surmounted  by  a  conical  tubercle, 
and  over  the  fore  pait  of  the  body,  corresponding  to  the 
thorax  of  tlie  included  butterfly,  is  a  thin  projection,  having 
in  proBle  some  resemblance  to  a  Ruman  nose. 

Tlie  chrysalis  state  lasts  eleven  days,  at  the  pjipiration  of 
wliich  the  insect  comes  forth  a  butterfly.  The  wings  are 
white,  but  dusky  nest  to  the  body ;  the  tips  of  tlie  upper 
ones  are  yellowish  beneath,  with  dusky  veins ;  the  under 
side  of  the  hinder  wings  is  straw-colored,  with  broad  dusky 
veins,  and  the  angles  next  to  the  body  are  deep  yellow ;  the 
buck  is  black,  and  the  antennae  are  blackish,  with  narrow 
white  rings,  and  ochiv-yellow  at  tlie  tips.  The  wings  ex- 
pand about  two  inches. 

I  hare  seen  these  butterflies  in  great  abundance  daring  the 
hitt«r  part  of  July  and  tlie  U^nning  of  August,  in  pairs,  or 
laying  their  eggs  for  a  second  brood  of  caterpillars.  The 
chrysalids  produced  from  this  autumnal  brood  sm-vive  the 
winter,  and  the  hulterfliea  are  not  disclosed  fiwra  tliera  till 
May  or  June.  In  gardens  or  lields  infested  by  the  cater- 
pUliirs,  boai'ds,  placed  horiaontiilly  an  inch  or  two  above  the 
Burfacc  of  the  soil,  will  be  resorted  to  by  them  when  tliey 
are  about  to  change  to  chrysalids,  and  here  it  will  be  easy 
to  find,  collect,  and  destroy  them,  either  in  the  caterpillar 
or  elir^-salta  state.  The  butterflies  also  may  easily  be  taken 
by  a  large  and  deep  bag-net  of  muslin,  attached  to  a  handle 
of  five  or  six  feet  in  length ;  for  they  fly  low  and  laadly, 
especially  when  busy  in  laying  their  eggs.  In  Europe  the 
caterpillara  of  the  white  butterflies  are  eaten  by  the  larger 
titmouse  (Pfints  major),  and  probably  our  own  titmouse 
or  chickadee,  with  other  insect-eating  birds,  will  be  found 
equally  useful,  if  properly  protected. 
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Twice  a  year  our  pastures  and  road-sides  are  Gnlivened 
hy  great  uumbers  of  tlie  small  yellow  Pliilodice   butterfly 


ng.  100. 


(_Coli(U  PUlodiee  of  Go- 
dart)-  (Fig.  100,  male; 
Fig.  101.  female.)  They 
begin  to  appear  towards 
the  end  of  Apiil,  are 
common  througliout  the 
montli  of  May,  after  which 
no  more  are  seen  till  near 
the  end  of  July,  when  a 
new  brood  begins  to  come 
forth,  and  some  of  them 
continue  till  late  in  die 
autumn.  Their  wings  are 
yellow,  with  a  black  hind 
border,  which  in  the  fe- 
males is  quite  broad  on 
the  fore  wings,  and  spotted  witli  yellow ;  tlie  fringes  of  the 
wings,  the  antennie,  and  the  shanks  are  red  ;  the  fore  wings 
have  a  small  naiTow  black  spot  on  both  sides  near  tlie  mid- 
die  ;  the  hind  wings  have  a  round  orange-colored  spot  in 
the  middle  of  the  upper  side,  which  on  the  under  side  is 
replaced  by  a  large  and  a  small  silvery  spot  close  together, 
and  surrounded  by  a  rust-colored  ring. 

The  males  are  generally  smaller  tlian  the  females.  The 
caterpillars  live  upon  clover,  medicago,  and  Inceme,  and  I 
have  occasionally  foimd  tliem  on  pea-vines.  They  are  green, 
slightly  downy,  paler  or  yellowish  at  the  sides,  and  grow  to 
the  length  of  about  one  inch  and  a  half.  They  suspend 
themselves  to  the  stems  of  plants  by  the  tail  and  a  trans- 
verse loop,  in  the  same  way  as  the  preceding  species.  The 
chrysalis  (Fig.  102)  is  straw-colored,  not  angulut^d  at  Uie 
sides,  witli  a  slight  prominence  over  the  thorax,  and  tlie 
anterior  extremity  ends  in  a  short  and  blunt  point.  The 
genua    CoUai,  to  which  tlie  Philodice  butterfly  belongs,  is 
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disQiigiiishcd  by  the  following  chamcters.  Sbc  1 
for  walking  ;  short  antennse,  graduiilly 
tliickened  towards  tlie  end ;  wings  entire, 
liinder  ones  rounded,  witli  a  gutter  on  their 
inner  edge  to  receive  the  aljdomen,  Mid 
the  central  mesh  closed  behind  by  an  an- 
gular vein;  caterpillars  cylindrical,  smooth 
or  downy ;  not  striped  on  the  top  of  tlie 
back ;  suspending  tliemselves  by  the  tail 
and  a  loop  round  tiie  body  ;  chryi>alids 
somewhat  gibboas  or  bulging,  not  anguluted 
at  the  sides,  and  conical  at  the  upper  ex- 
tremity. 

We  have  several  kinds  of  small  sis-footed  butterflies,  some 
of  which  are  found,  during  the  greater  part  of  the  summer, 
in  the  fields  and  around  the  edges  of  woods,  flying  low  and 
frequently  alighting,  and  oftentimes  collected  together  in  little 
swarms  on  the  flowers  of  the  clover,  mint,  and  other  sweet- 
scented  plants.  Their  caterpillars  secure  tliemselves  by  the 
hind  feet  and  a  loop,  when  about  to  transform  ;  but  they  ate 
very  short  and  almost  oval,  flat  below  and  more  or  less 
convex  above,  witli  a  small  head,  which  is  concealed  under 
the  first  ring ;  and  the  feet,  which  are  sixteen  in  number, 
are  so  short,  that  these  caterpillars  in  moving  seem  to  glide 
rather  than  creep.  The  chrysalidB  (Fig,  103")  arc:  fi^,  wo. 
short  and  thick,  with  tlio  under  side  flat,  the  upper  jmn^ 
aide  very  convex,  and  both  extremities  rounded  or 
obtuse.  They  belong  lo  a  little  group  whicJi  may  be  called 
Lycenians  (Lyc.ESAD.a),  from  the  principal  genus  include<l 
in  it. 

The  most  common  of  these  butterflies  has  generally  been 
mistaken  for  tJie  European  Lyccena  Phla-at,  but  I  am  con- 
vinced that  it  is  distinct,  and  propose  to  call  it  tlie  American 
Clipper  butterfly,  Ltfcceita  Americana  (Fig.  104),  The  fore 
wings  on  the  uppt-r  side  are  co])pery  red,  with  about  eight 
small  square  black  spots,  ainl  the  hind  margin  broadly  bor- 
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n ;  hind  wings  with  a  (evr  small  black 
j,^    j^  spots  on  tlie  middle,  and  a  broad  cop- 

I  ^^^^-v  y-  ^^^fc  pery-red  band  on  the  hind  margin. 
l^^^^UJI^^^^H  The  wings  expand  from  1^^  to  Ij 
(  ^^^^^^^^^^  '"^''-  "^'"^  butterfly  is  found  through- 
^^^W^^^^  out  t)ie  summer  tluttering  on  the 
^^^  ^^^  grass  and  otlier  low  plants.  The 
cater[)i!Iar  is  long,  oval,  and  slightly  convex  above,  and  of 
a  greenish  color ;  it  probably  lives,  like  the  Phlteag,  on  the 
leaves  of  dofk  and  sorrel.  The  chrysalis,  which  is  usually 
suspended  under  a  stone,  is  light  yellowish-brown,  and  spot- 
ted with  black  dots. 

The  Epixantlie  butterfly.  Lycwna  EjnxantJie  (Boisduval), 
resembles  the  preceding  in  form  and  size,  but  is  of  a  dusky 
brown  color  above,  witli  a  few  black  spots  on  the  middle  of 
the  wings,  and  a  narrow,  wavy  band,  or  a  few  contiguous 
spots  of  au  orange  color  on  the  hinder  margin  of  tlie  pos- 
terior winga.  This  species  is  rather  rare.  Tlie  wings  in 
both  these  butterflies  are  entire,  or  not  notchetl  or  tailed,  and 
the  knobs  of  their  antcnnie  are  short,  thick,  and  nearly  oval. 
There  arc  others  with  tlie  hind  win^  also  entire  and 
rounded,  but  the  knobs  of  the  antenme  arc  longer  and  not 
near  so  thick,  and  tlicir  caterpillars  are  shorter  and  verv 
convex  above.  These  characters  exist  in  the  beautiful 
azure-blue  butterfly,  Pol^ommatuK  Pseudarffwlua  (Boisd.), 
(Fig.  105,  male.  Fig.  lOG,  var.  profile.)  which  measures 
from  1-^  to  Ij  inch 
across  the  wings.  These 
in  the  male  arc  light 
blue  on  the  upper  side, 
with  the  lustre  of  satin ; 
the  fore  wings  of  the 
female  have  u  broad  blackish  outer  margin,  and  on  that  of 
tlie  hind  wings  is  a  row  of  small  blackish  spots;  all  iha 
wings  on  llie  under  side  are  pearl-gray,  with  little  blackish 
spots  ;  the  fr'mges  of  the  wings  arc  white. 
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Tlie  blue  Lucia  butterfly  QPolyommatus  Lucia  of  Kirby) 
greatly  resembles  the  preceding,  but  the  bltick  border  of 
the  fore  wings  in  tlie  female  is  not  so  broad,  the  fringes  of 
tlie  wiiigs  are  spotted  with  black,  and  nil  tiiu  wings  on  the 
under  side  are  dusky  gray,  with  larger  blackish  spots,  and  a 
bniad  blackish  border  behind.  Mr.  Kirby  has  dcscribe<l  only 
the  male  of  tills  butterfly,  in  the  fourth  volume  of  the  Fimua 
Boreali-Americana.    .It  is  found  in  April  and  May. 

Tlie  Comyntfts  butterfly  (^Polr/ominatite  Comynla»  of  Go- 
dart)  is  readily  distiiigiiislicd  from  the  foregoing  by  having 
a  little  tliread-like  tail  on  the  edge  of  the  bind  wings.  The 
wings  in  the  males  are  violet  blue,  and  in  the  femaJL's  black- 
ish glossed  with  blue  on  the  ujiper  aide,  with  whitish  fringes  j 
there  are  several  blackish  spots  around  the  hind  margins, 
and  on  the  bind  wings  near  the  posterior  margin  two  cres- 
cents of  a  deep  orange-color.  The  under  sicles  of  all  the 
wings  are  gray,  with  black  spots  encircled  witli  white,  and 
each  of  the  two  orange-colored  crescents  of  the  hind  wings 
eticloses  a  deep  black  spot  encircled  with  silvery  blue.  The 
win^  expand  about  one  inch.  This  butterfly  is  found  in 
dry  woods  and  paaturea  in  July  and  August,  and  tlie  cater- 
pillars live  on  the  leaves  of  tlie  Legpedeza,  which  grows  in 
those  places.  They  are  oval,  convex,  and  downy,  of  a  pale 
green  color  with  three  darker  green  lines,  the  sides  uf  the 
body  reddish,  and  tlie  head  black.  The  chrysalis,  which  is 
usually  &stened  to  a  leaf,  is  at  first  pale  green,  but  becomes 
brownish  afterwards ;  it  is  sparingly  clothed  with  whitish 
hairs,  and  there  are  three  rows  of  black  dots  on  the  back. 
The  chrysalis  state  lasts  from  nine  to  eleven  days. 

We  have  several  more  of  tliese  small  butterflies  willi 
thread-like  tails  on  their  bind  wings,  but  they  difl'er  from 
all  the  preceding  species  in  having  the  knolis  of  the  antennffi 
longer  and  nearly  cylindrical,  the  eyes  covered  with  a  very 
fine  down,  and  an  oval  opaque  spot  on  llie  fore  wings,  near 
tlie  front  margin  in  tlie  males.  They  belong  to  the  genus 
Thfcla.     Their  caterpillars  are  longer  and  flatter  than  tliose 
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in  the  gentis  J'olyommatttt,  and  tliey  usually  live  on  trees. 
One  of  our  Jargest  kinds  is  llie  Falacer  butterfly  (^T/ucUi  I 
Salacer  of  Godart).     Its  winga  exiiaiid  fiom  1^  inch  to  1^  ' 
inch,  are  dark  brown  on  the  upper  side,  with  two  slender' 
toils,    one    of  wliicli    is    very    siiort,    on    each    of  the   liind 
I  viiig^ ;  and  on   the  litnd   margin  of  the  same  wings  ia  an  ■ 
Mnge-t'.olored   spot,  larger   and   more   conajiicuous   in   tjis  1 
lales  than  in  the  other  sex ;  the  nnder  side  of  the  win^  I 
lighter  brown ;  and  on  each  wing  near  the  middle  is  a  I 
irk-hrown  s[>ot  margined  within  and  without  with  white, 
md  beyond  die  middle  tliore  are  two  rows  of  spots  of  the  I 
iime  color,  bordered  on  one  side  only  witli  white;  besides  J 
^ese  spots,  there  are  on  the  hind  wings  near  the  margin  three  I 
r  four  onuige-colored  crescents,  the  inner  one  of  which  is  [ 
^anitod  from  the  others  by  a  large  blue  spot.     This  insect  I 
I  found  among  bushes  in  July  and  August.     The  caterpil-  ] 
9  said  to  live  upon  various  kinds  of  hawthorns. 
Tlie  streaked  Thecla  (  Thecla  itrigoaa)  has  a  long  and  a  ! 
short  tail  on  each  of  the  hind  wings,  and  is  of  a  dark-brown  [ 
color  without  spots  on  the  ujipor  side ;  the  wings  henentli  are  I 
ornamented  with  wavy  transverse  white  streaks,  and   near  [ 
the  Iiind  margin   of  the  posterior  wings   is    a   row  of  dei-p 
orange-colored  crescents,  with  a  large  blue  spot  near  the 
iiindmost  angle.     It  measures  one  Inch  and  one  tenth  across 
the  wings.     I  took  it  on  Blue  Hill  on  the  1st  of  August.     In 
tlie  markings  of  the  under  aide  of  the  winga  it  nearly  resem- 
bles  Thecla  Lijiarop*. 

Tlie  heads  of  the  common  hop  are  frequently  eaten  by  th© 
little  green  and  downy  caterpillars  of  a  very  pretty  butterfly,  ' 
which  has  been  mistaken  for  the  Thecla  Favoniu»t  figured 
m  Mr.  Abbot's  "  Natui'al  History  of  tlie  Insects  of  Geor^a"; 
but  it  differs  fnnn  it  in  so  many  rcspocta,  tliat  I  do  not 
hesiLiie  to  give  it  smotiier  name,  and  wUI  therefore  call  it 
the  hop-vino  Thecla,  Tliecla  UumuH'*  (Plato  IV.  Fig.  3). 
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The  wings  on  the  upper  side  are  dusky  brown,  with  a  tint 
of  blue-gray,  and,  in  the  males,  there  is  an  oval  darker 
spot  near  the  front  edge;  the  hind  wingS  have  two  short, 
thread-like  tails,  the  inner  one  the  longest,  and  tipped  with 
white ;  along  the  hind  margin  of  these  same  wings  is  a  row 
of  little  pale  blue  spots,  interrupted  by  a  large  orange-red 
crescent  enclosing  a  small  black  spot,  the  wings  beneath 
are  slate-gray,  with  two  wavy  streaks  of  brown  edged  on 
one  side  with  white,  and  on  the  hind  wings  an  orange- 
colored  si)ot  near  the  hind  angle,  and  a  larger  spot  of  the 
same  color  enclosing  a  black  dot  just  before  the  tails.  It 
expands  one  inch  and  one  tenth. 

The  last  of  these  butterflies  with  two  tails  to  each  of  the 
hind  wings,  does  not  seem  to  have  been  described,  unless  it 
is  to  be  referred  to  the  Simaethis  of  Drury,  the  Damon  of 
Cramer,  or  the  Smilacis  of  Boisduval,  with  the  descriptions 
of  which  it  does  not  fully  agi'ee.  I  propose,  therefore,  to  call 
it  the  Auburn  Thecla  (^Thecla  Auburniana)^  from  a  favorite 
spot  near  Cambridge,  formerly  known  by  the  name  of  Sweet 
Auburn,  where  I  have  repeatedly  taken  it  before  the  place 
was  converted  to  a  cemetery.  As  in  the  preceding  species, 
the  outermost  of  the  tails  is  very  short,  and  often  nothing 
remains  of  it  but  a  little  tooth  on  the  edge  of  the  wing.  It 
varies  considerably  in  color ;  the  females  are  generally  deep 
broxiTi  above,  but  sometimes  the  wings  are  rust-colored  or 
tawny  in  the  middle,  as  they  always  are  in  the  males ;  the 
oval  opaque  sj)ot  which  characterizes  the  latter  sex  is  ochre- 
yellow.  Upon  the  under  side  the  wings  in  both  sexes  are 
green,  the  anterior  pair  tinged  with  bro>vn  from  the  middle 
to  the  inner  edge ;  externally,  next  to  the  fringe,  they  are 
all  margined  bv  a  narrow  wavv  white  line,  bordered  inter- 
nally  with  brown  ;  this  line  on  the  fore  wings  does  not  reach 
the  inner  margin ;  on  the  hind  wings  it  consists  of  six  spots 
arranged  in  a  zigzag  manner,  and  the  last  spot  next  to  the 
inner  margin  is  remote  from  the  rest ;  besides  these  there  are 
on   tlie  same  wings  three  more  white  spots  bordered  ^vith 
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brown  between  the  zigzag  band  and  tlie  base ;  and  between  | 
tile  same  band  and  tlie  margin  ibnee  black  spots,  behind  tlie  I 
middle  one  of  which  is  a  rust-red  spot  witli  a  black  cejitre.  f 
The  win^  expand  from  Ij^  to  1 1'a  inch.  Tliia  pretty  species- 1 
is  (bund  on  the  mouse-ear  (^GnajJialium  planlai/ineum}  in  I 

[  M&y,  and  on  the  flowers  of  the  spearmint  in  August. 

Some  kinds  of  Thecla  have  the  hind  edges  of  tlie  wings  I 
blotched,  but  not  tailed.     This  is  the  case  with  the  Niphoo  I 
Fig.  lo;.  butterfly   (^Thecla  Niphon   of  Hiib- J 

,^^_2\  1^        ^      "e'')t   (^''g*   1'*'^')  which  has  heea] 
'  I^^^BM^^^^V     taken   at   Sweet   Auburn    early 
I    ^^^^^g^^^P'       ^lay.     As  in  tlie  Auburn  butterfly,  ■* 
I        ^^V^'^Bv  ^''^^   wings   are   deep  brown  above,  A 

^^^        ^^^  with  a  large  lusty  space  on  each ; 

tlie  notches  on  their  edges  are  white,  and  the  teeth  between  1 
them  are  rounded  and  of  a  black  color ;  on  the  under  side  | 
the  wings  are  light  brown,  with  dark  brown  wavy  and  zigzag 
luies,  two  of  which  are  bordered  on  one  side  witli  white.  ' 
The  wings  expand  Ig  inch. 

The  Mopsus  butterfly  (  Thecla  Mopms  of  Hiibner)  diflera  J 

rom  all  the  foregoing  in  having  the  hind  wings  entire  and  \ 

pact  tailed ;  but  the  inner  angle  projects  a  little,  as  it  docs  in  I 

■Some  species  of  LyctEna.     In  form,  and  in  the  color  and  \ 
arrangement  of  the  spots  on  tlie  under  side  of  the  wings, 
it  approaches  to  the  PiUcea»  and  Americana;  but  in  these  I 
species  the  cyca  are  not  downy,  and  the  males  have  not  the  1 
oval  opaigue  spot  near  the  front  margin  of  the  anterior  wings. 
Tiie  Mopsus  butterfly  is  dark  brown  above,  with  a  row  of  I 
seven  or  eight  deep  orange-colored  spots  near  the  margin  of  | 
the  hind  wings,  larger  and  mucli  more  conspicuous  on  the 
under  than  on  the  upper  side.     The  wings  beneath  are  light  I 
brown,  witli  a  row  of  deep  orange  or  vermilion-ooloi-ed  spots  1 
near  the  hind  margins  of  all  the  wings,  an  inner  and  mora  I 
irregular  row  of  small  black  spots  encircled  with  white  on  I 
the  same,  and  two  more  similar  spots  close  togotlier  on  tha  J 
middle  of  the  liind  wings.     It  expands  l-fg  inch.     My  only  I 
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specimen  of  tliis  fine  butterfly  was  taken  at  Sandwich,  by 
Mr.  John  Bethane. 

Some  butterflies  have  the  first  pair 
of  legs  so  much  shorter  than  the  oth- 
ers that  they  cannot  be  used  in  walk- 
ing, and  are  Folded  on  tlie  breast  like 
a  tippet.  Their  caterpillars,  when 
about  to   transform,   do  not   make  a  ^'"'  ^"^"^ 

loop  to  support  the  fore  part  of  the  body,  but  suspend  tliem- 
Belves  vertically  by  the  lundinost  feet.  As  they  all  secure 
tliemselves  pretty  much  in  the  same  way,  it  may  be  proper 
to  explaui  the  process.  Having  finished  eating,  the  caterpil- 
lar wanders  about  till  it  has  discovered  a  suitable  situation 
in  wliich  to  pass  through  its  transformations.  Tlus  may  be 
the  under  side  of  a  branch  or  of  a  leaf,  or  any  other  hor- 
izontal object  beneath  which  it  can  And  sufficient  room  for 
its  fiiture  operations. 

Here  it  spins  a  web  or  tuft  of  silk,  fastening  it  securely  to 
the  surface  beneath  wlucli  it  is  resting,  entangles  tlie  hooks 
of  its  hindmost  feet  among  the  threads,  and  then  contracts 
its  Wly  and  lets  itself  drop  so  as  to  hang  suspended  by  the 
hind  feet  alone,  the  head  and  fore  part  of  tlie  body  b^ng 
curved  upwards  in  the  form  of  a  hook.  After  some  hours, 
the  skin  over  tlie  bent  part  of  the  bo<Iy  is  rent,  the  fore  part 
of  tlie  chrysalis  protrudes  from  the  fissure,  and.  by  a  wrig- 
gling kind  of  motion,  the  caierpillar-skin  is  slipped  back- 
wards till  only  the  extremity  of  the  chrysalis  remains  attached 
to  it.  The  chrysalis  has  now  to  release  itself  entirely  from 
the  caterpillar-skin,  which  is  gathered  in  folds  around  its  tail, 
and  to  moke  itself  fast  to  the  silken  tuft  by  tlie  minute  hooks 
with  which  tlie  hinder  extremity  is  provided.  Not  having 
tlie  B^istance  of  a  transverse  loop  to  support  its  body  while 
it  disengages  its  tail,  the  attempt  would  seem  perilous  in  the 
extreme,  if  not  impossible.  Without  having  witnessed  the 
operation,  wc  sbouiti  suppose  that  the  insect  would  inevitably 
(iUI,  while  endeavoring  to  accomplish  its  object.     But,  al- 
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though  unprovided  with  ordinury  limbs,  it  b  not  lefl  without 
the  means  to  L'xtricate  itself  fi'om  iis  pi^sent  difficulty. 

The  liiuder  and  taperiog  part  of  tho  chrysalis  consists  of 
several  rings  or  segments,  so  joined  together  as  to  he  capaLle 
of  moving  from  side  to  side  upon  each  oilier ;  and  tliesc 
supply  to  it  tlie  place  of  hands.  By  bending  together  two 
of  these  rings  near  the  middle  of  the  body,  the  chrysalis 
seizes,  in  tlie  crevice  between  tbem,  a  portion  of  the  cmp^ 
caterpi liar-skin,  and  clings  to  it  so  as  to  support  itself  wliilc 
it  withdraws  its  tail  from  the  remainder  of  tlie  skin. 

It  is  now  wholly  out  of  tlie  skin,  to  which  it  hangs  sus- 
pended by  nipping  togedier  the  rings  of  its  body;  but,  as 
the  chrysalis  is  much  shorter  than  the  caterpillar,  it  is  vet 
Bt  some  distance  from  the  tult  uf  silk,  to  which  it  must 
climb  before  it  can  fix  in  it  tho  hooks  of  its  hinder  extremity. 
To  do  this,  it  extends  the  rings  of  its  body  as  far  apart  as 
possible,  then,  bending  together  two  of  tliem  above  those  by 
which  it  is  suspended,  it  catches  hold  of  the  skin  liigbcr  up, 
at  the  same  time  lotting  go  below,  and,  by  repealing  thia 
process  witli  dift'erent  rings  in  succession,  it  at  length  reaches 
tho  tulY  of  silk,  entangles  Its  books  among  the  threads,  and 
Uien  hangs  suspended  without  further  risk  of  falling.  It 
next  contrives  to  dislodge  the  caat  caterpillar-skin  by  whirl- 
ing itself  around  rejiealcdly,  till  the  old  skin  is  finally  loos- 
ened from  its  attachment  and  fulU  to  tlie  ground.  The 
whole  of  this  operation,  difficult  as  it  may  seem,  is  performed 
in  the  space  of  a  very  few  minutes,  and  rarely  docs  the  in- 
sect fail  to  acconiplisli  it  surcessfully  and  safely. 

We  may  see  tho  wliole  process  in  the  caterpillars  of  tJie 
Archippus  butterfly  (^Danata  ArchippuH  of  Fahricius),  which 
lives  on  tlie  common  silk-weed  or  milk-weed  (^Anclepias 
Sjfnitca^  ill  June  and  July.  This  cateqjillar  is  cylindrical, 
with  a  pair  of  thread-like  hlaok  horns  on  tlie  top  of  the 
sccoikI  segracnt,-aiid  a  shorter  pair  on  the  eleventh  segment, 
and  its  body  is  marked  with  alternate  transverse  luinda  of 
yellow,  black,  and  wliitv.     It  comes  to  its  gruwili  in  about 
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fourteen  days,  during  which  it  changes  its  skin  three  times, 
and  finally  attains  to  the  length  of  nearly  two  inches.  The 
chrysalis  is  about  an  inch  long,  but  very  thick,  nearly  cylin- 
drical in  the  middle,  and  rounded  at  each  end,  with  a  very 
slender  black  point,  by  which  it  is  suspended.  Its  skin  is 
exceedingly  thin  and  delicate,  of  a  light  green  color,  and 
ornamented  with  golden  spots  and  a  transverse  stripe  of 
black  and  gold.  The  chrysalis  state  lasts  ten  or  twelve  days, 
at  the  expiration  of  which  the  butterfly  comes  fortli.  The 
Archippus  butterfly  is  very  common  on  flowers,  particularly 
on  low  lands,  from  the  middle  of  July  to  the  first  of  Sep- 
tember. The  wings  on  the  upper  side  are  tawny  orange,  on 
the  under  side  deep  nankin-yellow ;  they  are  surrounded  by 
a  black  border  spotted  with  white ;  the  veins  are  black,  and 
there  are  several  yellow  and  white  spots  on  the  black  tips  of 
the  fore  wings.  The  males  are  distinguished  by  an  elevated 
black  spot  contiguous  to  one  of  the  veins  near  the  middle  of 
the  hind  wings.  This  butterfly  measures  across  the  wings 
from  3f  to  4 J  inches.  The  antennae  in  the  genus  Danais 
have  a  long  and  curved  knob;  the  head  and  thorax  are 
spotted  \nt\\  white ;  the  males  have  an  elevated  spot  near  the 
middle  of  the  hind  wings,  which  in  both  sexes  are  rounded, 
and  never  tailed  or  indented.  The  caterpillara  are  furnished 
with  projecting  thread-like  horns  in  pairs,  and  the  chrysalids 
are  short  and  thick,  somewhat  oval,  and  are  ornamented  with 
golden  spots.  The  other  characters  of  the  genus  are  the 
same  as  those  of  the  division  to  which  it  belongs. 

We  have  another  four-footed  butterfly  which  closely  re- 
sembles the  Archippus  in  color  and  markings,  but  differs  from 
it  entirely  in  the  chrysalis  and  caterj)illar  state.  It  is  the 
Disippe  butterfly  (^Nf/mphalis  Disijtj^e*  of  Godart).  (Fig. 
109.)  It  is  of  a  tawny  yellow  above,  and  of  a  paler  yellow 
beneath,  the  wings  are  surrounded  l>v  a  broad  black  border 
spotted  with  white,  the  veins  are  black,  there  is  a  triangi 
patch  spotted  with  white  near  the  tips  of  the  fore  wings, 

•  Tliis  is  the  MUijtpus  of  Fabricius,  but  not  of  Liiniccus. 
36 


282 


LKPIDOFTERA 


on  the  hind  wings  n.  curved  black  band.  It  expands  from 
tliree  to  three  and  a  half  inches.  The  cateq>iUar  lives  on 
the  poplar  and  willow ;  it  is  of  a  pale  brown  color,  more  or 
less  variegated  with  white  on  the  sides,  and  sometimes  with 
green  on  the  back  j  the  head  is  notched  on  the  top ;  there  b 


a  liuinp  I 


the  second  aegment,  froi 


which  proceed  two 


\l 


slender  blackish  horns,  liarbed  on  all  sides  with  little  poin^; 
the  third,  fourth,  and  iiftli  segments  are  also  somewhat 
humped  above,  and  on  the  tenth  and  eleventh  ai-o  short  tu- 
bercles. It  suspends  itself  by  the  hind  feet,  before  chang- 
ing to  a  chrysalis.  The  latter  is  angular,  and  tapers  towards 
the  tail ;  it  is  of  a  pale  brown  or  ashen-gray  color,  witli  the 
sides  of  the  back  and  the  extremity  of  the  ho<ly  whitish  ; 
and  there  is  a  thin  almost  circular  projection  standing  verti- 
cally on  its  edge  on  the  middle  of  the  back.  The  butterfly 
appears  in  September,  and  lays  its  eggs  for  a  second  brood 
of  caterpillars,  which  aro  ti-ansforrood  to  cbrysalids  in  the 
autumn,  and  remain  without  fiirtlier  change  till  llie  following 
spring,  when  they  are  changed  to  butterflies. 

The  genus  N^mphalit  •  is  readily  distinguished  by  tlie 
following  characters.  Four-fiMtcd  butterflies,  with  a  long 
straight  and  slender  knob  to  the  antennue,  the  edges  of  tlie 

'  Tlie  nnino  MmoiiTlit,  nnJiir  wliicli  I  fomwriy  Inclode'I  tnir  spwiei 
Ippropriiitml  l)j  Ur.  Itgitduial  tO  cottuin  Imllorllicis  of  iIiD  emiloni  coiiiiiit 
M  tlm  CamiUa,  Ilc. 
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wings,  particularly  of  the  liinder  ones,  scalloped  but  not 
tailed,  the  inner  mar^n  grooved  so  as  to  receive  nnd  conceal 
the  abdomen  below,  no  closed  mesh  in  t)je  niiddlu  of  the 
wings,  and  no  elevated  spot  on  them  in  the  males ;  eater- 
pillai's  and  clirysalids  in  form  like  those  of  the  Disippe,  and 
suspended  only  by  the  hindmost  extremity. 

The  caterpillar  of  the  Ephestiun  butterfly  (^Nymphalis 
Epheriton  of  Stoll)  is  of  a  brownish  color,  more  or  less  varie- 
gated with  white  on  the  sides,  and  with  green  above,  and, 
like  that  of  the  Disippe,  has  two  long  barbed  brown  honis  on 
the  second  segment.  I  have  found  it  on  the  scrub-oak 
(^QuereuB  ilioffoHd)  in  June,  but  Mr.  Abbot  says  it  lives  on 
the  whortleberry-bush  and  tlie  cherry-tree. 

The  chrj-salb  is  not  to  be  distinguished  from  that  of  the 
Disippe  in  forra  and  color,  and  the  butterfly  leaves  it  eleven 
days  after  the  insect  has  changed  from  a  caterpillar.  This 
butterfly  is  found  about  tlie  middle  of  June  ;  1  liave  seen  it 
again  in  September,  tliougb  rarely,  and  the  caterpillars  of 
tlie  last  brood  remuin  in  the  chiysniis  state  tliroiighout  ihe 
winter,  and  are  changed  to  butterflies  in  the  months  of  April 
and  May  following.  This  butterfly  is  of  a  hlue-black  color, 
finely  glossed  with  blue  on  the  hinder  part  of  the  wings, 
the  scalloped  edges  of  which  are  white,  and  the  hind  margins 
bordered  with  tliree  black  lines ;  near  the  tips  of  the  fore 
■wings  are  two  or  three  white  spots,  and  just  witliin  the 
border  a  row  of  orange-colored  spots ;  these  spots  are  mora 
distinct  on  the  under  side  qf  the  fore  wings,  whicli  are  more 
or  less  tingi'd  with  brown,  and  have  near  the  body  two  large 
orange-colored  spots;  on  the  under  side  of  the  hind  wings 
is  a  row  of  seven  orange-colored  spots  inside  of  the  hind 
border,  and  three  more  of  the  same  color  near  the  shouldera 
of  the  wings.     It  expands  from  3  to  33  inches. 

Tim  Arthemis  butterfly  (ufffmphalU  Artkemi*  of  Droiy) 
(Plate  I.  Fig.  7)  is  very  rare  in  Massacbusctta,  but  more 
common  in  the  hilly  parts  of  New  Hampshire.  It  is 
smaller  than  the  preceding,  measuring  from  *2J  to  'S  inches, 
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resemlilcs  it  a  good  deal  ia  fomi  and  general  color,  tull 
is  readily  distinguislied  from  it,  and  from  all  the  otlier  ] 
American  butterflies,  by  the  broad  white  arched  hand  on  tliu  j 
wings,  which,  beginning  just  beyond  the  middle  of  the  front  I 
edge  of  the  fore  wings,  curves  backwards,  crossing  both  J 
wings,  and  ends  on  tlie  inner  edge  of  tho  lilnd  wings.  The  j 
male  ditters  from  the  female  in  having  a  row  of  orange-col- 
ored spou  on  the  upjwr  side  of  the  hind  wings  next  to  tlia  1 
^border,  as  well  as  on  the  under  side.  The  caterj>illar  and  I 
n-ysalis  of  this  species  are  unknown  to  me. 
The  CBterpillars  of  many  of  the  four-footed  butterflies  are  J 
iny,  or  have  their  Itacka  armed  with  numerous  pi-ojectijig  ] 
toints ;  these,  in  some,  are  short  and  soil,  and  beset  all  I 
md  with  very  small  stiff  hairs,  in  others  tliey  are  long,  I 
Wrd,  and  sharp  prickles,  wbich  generally  are  furnished  \vith  ] 
little  stifl'  branches.  The  butterflies  Iiave  the  knobs  of  tha  ] 
antennre  short  and  broad  ;  the  feilers  arc  ratlier  long,  and  I 
placed  close  together,  at  the  base  at  luast ;  tlie  inner  margin  i 
of  the  hind  wings  is  folded  doivfiwiutls,  and  groovwl  for  the  J 
reception  of  the  boily;  the  central  mcsli  of  these  wings  is  1 
t  closed  bL'hind;  and  the  nails  of  the  four  hind  feet  are  ] 
ffivided  so  as  to  appear  double.  This  group  may  be  called  ] 
I  Vanessians  (VANR'^s*n,-E),  and  contains  the  genera  Argipi-  ] 
«M,  Mditrea,   Cyvthia,  and   Vanesta. 

In  Argynni*  tlte  wings  are  never  angulated  or  toothed, 
and  the  hind  ones  are  generally  ornamented  with  silvery  or  j 
pearly  spots  beneatli;  the  feelers  spread  apart  at  their  points; 
the  caterpillars  have  a  round  head,  and  are  furnished  with  I 
I  branched  spines  on  all  their  segments,  two  of  tliose  on  tho  | 
tst  segment  being  ustially  longer  than  the  rest,  and  directed  I 
;  chryaalids  somewhat  angular,  arched,  rather  thick  I 
'  at  lioth  ends,  with  tho  head  squared  or  very  slightly  notched, 
without  a  jirominont  nose-like  projection  on  tho  thorax,  and  I 
on  the  back  are  two  rows  of  projecting  points,  which  arff  I 
UKually   golden-colored.      Most   of  tlie   caterpillai-s   in   thi*  J 
genus  are  observed  to  live  on  various  kinds  of  violets,  and  J 
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on  these  plants  we  may  expi-ct  to  find  the  caterpillars  of  our 
native  specips,  which  as  yet  aru  mostly  unkiiowni,  in  the 
months  of  May,  June,  and  July. 

Argijimit  Jdalia,  Drury.     Idaiia  Biillci-flj.      (I-'ig,  110.) 
Fore  winga  deep  tawny  orange,  spotted  witli  hiafk,  and 
with  a  bruid  black  bind  border,  around  wliidi,  in  the  fe- 
males, is  a  row  of  wliite  spots ;  hind  wings  blue-black  alwve, 


■with  two  rows  of  spots  behind,  both  of  which  in  tlie  female 
are  crrani -colored,  but  in  the  mates  tlie  spots  of  the  outer 
row  arc  deep  lawny  orange ;  all  the  wings  on  the  undar 
side  Iiavt!  ,1  row  of  pearly-white  crescents  within  the  black 
border  ;  and  on  the  hind  wings,  which  are  brown,  are  seven- 
t«en  more  pcarly-wliite  spots ;  the  fi-inges  of  all  the  wing^ 
are  ^iwtted  with  white. 

E\[iands  from  3i  to  ?•%  Inches  or  more. 

Tins  large  and  fine  butterfly  is  found  in  meadows  in  the 
latter  part  of  July  and  beginning  of  August. 

Argj/nait  Aphrodite.  Fabricius.  Aphrodicc  Butterfly.  (Fig.  III.) 
Wings  tawny-yellow  in  the  males,  ochre-yellow  in  the 
females,  in  both  brownish  nest  to  the  body,  with  a  IJack  line 
near  tlio  hinder  margins,  within  which  is  a  row  of  black 
crescents,  and  within  ilia   latter  is  a  row  of  roinid   black 
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spots ;  tlie  rest  of  tlie  surface  is  more  or  less  covered  with 
large  irregular  black  spots ;   beneatli  tlie   tips   of  the  fore   | 
wings  are  seven  or  eight  silvery  spots,  and  on  the  under 


aide  of  tlie  himl  wings  are  aliove  twenty  large  silvery-white 
spots,  six  of   which  are  near  the  base,   and   the  rest  are  I 
arranged  in  threu  curved  rows.' 

Expands  from  2f  to  SJ  inches. 

Very  common  on  flowers  In  low  grounds  in  tlie  latter  part 
of  July  and  the  beginning  of  Augiist, 

Argynnit  Mi/rina,  Cramer.     Myrina  Bultertly.     (Fig-  112.) 

Wings  tawny,  bordered  with  black  above,  with  a  row  of 
black   crescents   adjoining   iho 
border,  and  another  of  round 
black  spots  at  a  distance  from 
it ;  the  remainder  of  the  sur- 
face from  the  base  to  the  mid-   ' 
die  with  irregular  black  spots ; 
under  side  of  tha  hind  wings  J 
variegated  with  brown,  with  a  few  ochre-ycllow  spaces  inter- 
posed, anil  above  twenty  silverj'-wliite  spots  arranged  in  four  J 
rows  ;  Iwtwecn  the  two  outer  rows  is  a  series  of  black  dots, 
and  between  the  two  inner  rows  a  single  black  dot  encir- 
chti  with  Bihory  wlu'le. 

Expands  from  Ij  to  1^*^  inch. 
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The  wings  and  the  feelers  of  tliis  and  the  folloiviiig  species 
are  proportionally  more  elongated  than  in  tlie  Idalia  and 
A]»lirodito  butterflies.  The  Myrina  begins  to  appear  about 
the  last  of  May,  and  may  be  found  tiil  tlie  end  of  June ;  it 
reappears  again  in  August  and  September. 

Arffj/imii  Beltona,  FabTicUii.    Bolloiia  BuUerfly.    (Figs.  113, 114.) 

Wings  tawny  above,  witii  two  rows  of  black  spots  around 

the  hind  margins,  at  a  distaiictj  from  whirh  is  a  row  of  round 

spots  of  the  same  t-olor ;  from  the  base  to  beyond  tlie  middle 

Hg.  113.  rig.  ut. 

I   ^^9  ^^ 

trie  wings  are  covered  with  blackish  spots,  running  together 
more  or  less,  as  in  the  preceding  species;  tips  of  the  fore 
wings  beneath,  and  under  side  of  the  hind  wings,  brownish, 
and  glossed  witli  purpOsh  white  on  the  posterior  half  of  the 
latter,  which  are  variegated  with  dark  brown  lines  and  spots. 

Expands  from  Ij  to  \-?t,  inch. 

Very  closely  resembles  the  Myrina  ui  form  and  color  of 
the  upper  surface  of  the  wings,  but  is  CH'^ily  distinguished 
from  it  by  the  want  of  the  silvery  spots  beneath.  It  is  found 
on  flowers  in  the  latter  part  of  July. 

The  butterflies  of  the  genus  Meltlcea  agree  in  most  rt- 
spects  with  those  of  Ari/i/nnvi,  except  that  the  under  side  of 
the  liind  winga  is  usually  checkered  with  various  A»lors,  but 
not  ornamented  with  silvery  or  pearly  spots.  Tlieir  cater- 
pillars are  very  different,  being  covered  with  blunt  tubercles 
beset  with  very  short  stiff"  bristles,  and  most  of  them  live  on 
various  kinds  of  plantain.     The  chrysalids  are  of  tlie  same 
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form  as  those  of  Argynnit,  and  spotted  willi  Uuck  or  bi-own,l 
but  are  not  ornamented  with  goldc-n  spots. 

MelUaa  Phmton,  Drury.  Pliueiun  Buncrtly,  (Fig.  115.) 
-  Winga  ItJack,  with  a  row  of  orange-red  crescents  arounjl 
tlie  hind  mar^n,,] 
within  which 
fiom  two  to  four  I 
rows  of  cream-coH 
orcd  spots  ;  on  tlw  I 
fore  winjrs,  behind  I 
the  middle  of  tliei| 
front    margin, 

I  two  oran]£^'-ved  spots,  jind  sometimes  another  of  the  samsf 
tcolor  on  the  middle  of  the  hind  wings.     All  the  wings  are 
I'Uack    beneath,   and  spotted   in   the   same   way   as   on    tliel 
F  npper  side,  with  tlie  addition  of  several  large  orang^-rcd  and  J 
pale  yellow  spots   between    the  middle  and   the   base;    tlie| 
abdomen  has  three  rows  of  cream-colored  dots  on  the  top. 
Expands  from  2  to  2J  inches  or  more. 
This  species  is  rare  in  Massaclmsetts  ;  it  appears  in  \o\t\ 
Igrounds  in  June.     The  wings  are  elongated,  as  iu  Aryt/nni 
WMyrina,  but  the  fe(.'lers  are  short. 

Melilaa  hmeria  ?  Boiaduval.     Ijnicria  Butterfly. 
Wings  taiTny  above,  blotched  witli  blackish  narrow  spots   ' 
KlM  tlie  base,  the  fore  wings  blncktsh  on  the  liind  mai^ius  and 
(tips;  the  hind  wings  veined  and  edged  witli  black,  with  a 
I  row  of  black  crescents  near  the  hind  bonier,  nc.\t  to  which  i 
I  a  row  of  round  black  dots  ;  body  covered  with  wJiitt;  down  1 
Plieneath ;  under  side  of  the  wings  ochi-e-yollow,  with  a  row  I 
of  pale  yellow  crescents  edged  with   black  near  the  hind  I 
margin  ;  the  rest  of  tlie  surfiice  of  the  fore  wings  variegated  I 
with  small    black  and   large  yellowish   spots;  next  to  tlioJ 
Kxtcmal  row  of  crescents  of  the  hind  wings  is  a  niw  of  J 
yellowish  dots  encircled  with  black,  across  the  middle  i 
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Ikroail  pale  yellow  luintl  ti-avL-retd  aiid  idgt'il  with  wavy 
black  linca,  which  with  the  black  veins  lU^ndu  it  into  a  scries 
of  checkers ;  on  the  sfioulders  of  these  wings  a.  long  \iale 
yellow  spot  surrounded  witli  black,  behind  which  are  three 
square  ones  of  the  same  colors,  contiguous  by  their  sides, 
and  bdiind  these  two  more  joining  eacli  otlier  by  tlieir 
angles. 

Expands  U  hich. 

I  think  it  possible  tliat  tliia  si>p('iL's  may  be  distinct  from 
the  Jaiiuria.  which  is  known  to  nic  only  by  Dr.  Boisduval's 
figure."  The  wings  are  short  and  broad,  and  the  leelcm 
longer  and  more  slender  at  their  tips  than  in  the  Phaeton. 
In  the  markings  of  tlio  under  side  of  its  hind  wings  it  ap- 
proaches to  the  Matitrna,  Cynthia^  nnd  Oftianug  of  Europe. 
The  only  specimen  which  I  have  seen  was  sent  to  me  by 
Dr.  D.  S.  C.  H.  Smith  of  Sutton. 

Meli'laa  Pharot,    Drury.      Pharos   Buiierfly.      (I'ig.   IIC,   male. 

Fig.  117,  femuk-.) 

Wings  short  ajid  broad,  ta^v^ly-o^ange  above,  with  a  broad 

'   block  hind  boi-der,  on  which  is  a  row  of  narrow  tawny  cres- 

I   cents,  and  before  these  a  row  of  round  bhtk  spots,  much 


e  distmct  on  the  hind  tlian  on  the  fore  winga ;  tlie  rest" 
of  the  win^,  from  the  middle  to  the  Imse,  is  marked  with 
narrow  black  spots,  runnini;  tociether  like  network ;  and 
on  (he  fore  wings  is  a  large  black  sjiot.  extending  nearly 
lialf  iicrt»s  the  winjr ;  the  under  side  of  the  fore  wings  is 
I  tawny,  variegated  with  black  and  brown,  with  a  bufiF-colored 
■  bill,  de*  L^plHiipt.  At  I'Am^fi'iuo  ScploBlt,  |>l.  40; 
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Spot  at  tip,  and  a  crescent-shaped  one  of  tlie  same  coTo^ 
on  the  middle  of  tlie  liind  marghi  ;  under  side  of  the  lund.l 
wings  palo  ochre-yellow  or  bull',  variegated  with  brown  lines  >| 
and  spots,  with  a  very  large  brown  spot  on  tiie  hinder  marr  ■] 
gin,  on  tlie  middle  of  which  is  a  whitish  crescent,  and  be-  ] 
fore  this  a  row  of  blackish  dots. 
Expands  from  1^^  to  IJ  Inch. 

The  chrysalis  is  about  lialf  an  inch  long,  bi'owii  and  sprin- 
kled with  white  dots  before,  and  reddish  brown  witii  black 
dots  behind,  and  three  rows  of  minute  points  on  the  back ; 
the  anterior  extremity  is  square  and  the  top  of  the  thorax 
arched,  with  three  little  points  dispased  in  a.  triangle.     The 
'  butterfly  cornea  out  about  the  first  of  June.     This  little  and 
I  very  common  butterfly  varies  considerably  in  the  depth  and 
[  quantity  of  its  dark  marking.     It  is  I'uund  on  fiowers  i 
f  June,  July,  and  August, 

The  genus  Cynthia  was  proposed  by  Fnhricius  to  containl 
certain  butterflies  which  some  entomologists  now  place  in  J 
Vanessa.  Taken,  however,  in  a  more  hmited  sense  than! 
t  originally  intended,  it  may  be  retained  for  some  of  tlio*| 
[  species  which  differ  from  tlie  others  in  the  form  and  coloring  1 
of  the  wuigs,  in  the  habits  of  the  caterpillars,  and  in  tliO  ] 
shape  of  the  chrysalids.  As  thus  restrictod,  tJie  gem 
Cynthia  is  distinguished  by  tlie  wings  of  tlio  butterflies  J 
included  in  it  being  more  or  less  scalloped  on  the  edges,  but  '. 
not  indented  or  tailed,  and  not  marked  with  metallic  charac-  ] 
ters  beneath ;  their  feelers  are  much  longer  than  the  liend, 
i  are  tapering,  curve  upwards  and  are  contiguous  to  tJieir  j 
I  extremity,  giving  tlie  head  of  tlie  insect,  when  viewed  sJdo-  f 
'  ways,  somewhat  the  form  of  the  bows  of  a  ship, 
caterpillai's  are  armed  with  branched  spines,  about  equal  in  j 
length  on  all  the  segments  except  the  first  and  last,  oa  j 
which  tliey  are  often  wanting,  and  tlio  head  is  heart-shaped, 
with  little  elevated  points  or  short  spines  on  the  top.  They  i 
are  solitary,  and  conceal  themselves  under  a  web,  or  within  &  § 
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folik'ii  k-af,  siTicI  suspend  thctniielves  by  the  hind  fet-t  alone 
wUeii  ftlxnit  to  transfoi-ra.  Tha  chrysalida  are  aii^lar  on 
tlie  aides,  Willi  two  or  tliree  rows  of  sliaqj  tubercles  on  tlie 
back,  tliB  ant«rior  extremity  is  nearly  square,  or  hardly 
notched,  and  there  is  n  short  and  thick  prominence  on  the 
top  of  the  thorax.  The  tubercles,  ancl  oftentirac-s  the  jrteater 
part  of  the  surface  of  the  ebi'iysalis,  have  the  color  and  lustre 
of  burnished  gold ;  from  which  originatod  the  name  chrysa- 
lis, derived  from  the  Greek  name  for  gold,  now,  however, 
applied  to  other  insects  in  their  second  stage  of  transforma- 
tion, which  arc  not  golden-colored. 

Cynthia  Carrlui.     Thistle  Butlertly.     (Fig.  118.) 

Wings    tawny  above,    with  a  tinge    of  rose-red,    spotted 

with  black  and  white ;  hind  wings  marbled  beneath,  with  a 


triangular  wliitc  spot  in  tlie  middle,  and  a  row  nf  five  eye- 
like spots  near  tho  hind  margin. 

Expands  2J  to  -IH  inches  or  more. 

Tlie  caterpillars  of  this  bntterfly  are  found  on  thistles, 
particularly  the  spear-thistle  (  Onicng  lanceolatut)  and  cotton- 
tbbtle  ( Onopordon  acanthiuni),  on  the  leaves  of  the  sun- 
flover,  hollyhock,  burdock,  and  other  rough-leaved  plants,  in 
Jane  and  July.  Though  tliore  may  be  several  on  the  same 
plant,  they  keep  at  some  distance  from  each  other.  Each 
one  spina  for  itself  a  thin  web  on  the  surface  of  Hm  leaf, 
usually  near  Hie  edge,  to  which  it  is  also  fastened,  so  as  to 
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draw  over  a  part  of  the  leaf,  and  thus  foi-m  a  little  tpnt 
beneath  which  the  caterpillar  lives.     It  devours  tlte  skin  and 
pulpy  substance   of  tlie   leaf,   without   touching   tlie   unJu-r 
skin ;  and,  when  it  has  exhausted  the  part  under  its  tent,  it  i 
removes  to  another  place,  and  makes  a  larger  habitatio 
before.     Very  young  caterpillars,  which  are  distinguished  by  J 
I  their   darker  color  as  well  as  their  inferior  size  from  tlid 

older  ones,  cover  themselves  with  a  very  small  portion  of  thoM 

I  leaf,  and  are  principally  protected  by  means  of  the  silkoVg 

tent.      The  fiill-grown  caterpillar  is  about  one  incli  and  i 

half  long.     Its  Iliad  is  black,  its  feet  reddish,  its  body  striiK-dll 

witli  black  and  yellow  interrupted  lines,  with  about  seven 

branched  spines,  of  a  white  color  tipped  with  black,  on  each 

segment  except  the  first,  those  on  tlie  fore  part  of  the  body 

being  more  obsenre  tlian  the  n.'st.      These  caterjiillars  fte-   | 

,    quently  suspend  themselves  to  the  plants  on  which  tliey  live,  ^ 

'  and  they  seldom  wander  for  in  search  of  a  place  wherein  to  J 

I  prejtare  for  transformation.     The  chrysalis  varies  in  colar^,; 

I  being  most  often  brown,  with  golden  or  brassy  spots  on  tlia  ij 

Bides  and  back,  sometimes  entirely  golden,  and  sometiniefti 

wliite  with  a  silvery  lustre.     The  chrysalis  state  lasts  front  I 

I  eleven  to  fourteen  days.      Tlio  butterflies  appear  from  the?  I 

[  middle  to  the  eiid  of  July,  and  are  found  on  the  flowoi-s  of  f 

J  thistles  and  otiier  plants.     I  have  also  found  tliem  early 

r  May,  and  as  late  as  tlie  month  of  August. 

()/nthia  Hunlera,  Fab.     Huiiler's  ButlPffly.      (Fig.  llO.) 

Wings  tawny  above,  variegated  and  spotted  with  black  and  J 

I  white ;  hind  wings  marbled  and  streaked  beneath,  with  two  A 

[  large  eye-like  spots  near  the  hind  margin. 

Expands  from  2i  to  2J  inches. 

The  cateqiillnra  are  found  on  the  same  plants  as  tliose  of  , 

the  thistle  butterfly,  and  particularly  on  the  bni-dock  and  j 

cotton-thistle  in  June  .and  July.     Mr.  Abbot  saj-s  that  tliey  j 

live  on  a  sjiecica  of  everlasting  QG^mphalutm  jmli/orpfialum)  j 

also.     They,  as  well  as  tlie  chrysalids,  are  very  much  like  ] 


Ojiithia  Lai-i'mo*  Fab.     Lnviiiia  Butlcrfly. 

Wings  dark  brown  above,  each  wUh  a  large  and  a  Email 
eye-like  spot  on  both  sides  ;  tlie  foro  wings  wilh  two  orange- 
rt-d  spots  near  the  miiiilh>  of  llio  front  margin,  and  a  large 
whitish  band  enclosing  the  hinder  cye-liko  spots ;  hind  wings 
with  a  reddish  band  near  tlie  hind  margin. 

Expands  from  2  to  2j  inches. 

Tlie  caterpillar  is  said  to  be  blackii^h  and  dotted  with 
wliitc,  with  tlie  belly  and  legs  tawny,  and  two  white  lines  on 
each  side,  the  uppermost  one  of  which  is  Rpotted  with  tnmiy 
onuige  ;  tlie  spines  (of  which  there  arc  two  short  ones  on  tlie 
head,  besides  those  on  the  body)  ai'e  black  and  branched. 
Accortling  to  Mr.  Abbot,  it  lives  on  the  Canada  snap-dragon 
(^AiilirrlttRum  Canaiiente),  and  remains  in  the  chrysalis  state 
sixteen  days.  The  chrysalis  resembles  in  form  that  of  the 
two  preceding  species,  but  is  said  to  bo  destitute  of  metal- 
lic spots.  I  took  one  of  llieae  bnttcrflies  in  a  meadow  in 
Milton,  on  the  19th  of  August,  1S2T,  and  have  never  met 
with  it  sinco  in  this  State.  It  is  very  common  in  thu  South- 
cm  States  throughout  the  whole  of  tlie  summer. 

•  Ilr.  Boudaml  lim  ilcsfrlbcil  tlib  insMI  unOcr  tljo  s\<wi\tie  namp  <>r  tl>»ui. 
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Ci/nlhia  Atalanta,  L.     AwUinla  Bulterfly.     (Fig.  120.) 
Win-Ts  block  aliove,  spotted  with  white  near  tlie  dps  ofl 
the  first  pair,  on  which  is  also  an  orange-red  hand  acrosal 
I  the  middle ;  hind  win{;a  with  a  marginal  oraiige-rt-d  land,  I 


which  is  a  row  of  black  dots,  the  two  nearest  to  the  b 

I  angle  having  a  pale  blue  centre. 
Expands  from  2^  to  3  inches. 
The   Atalanta   butterfly   was    probably    introduced    inta 
America  from  Eurojie  with  the  common  nettle,  wbieli  it  !n-l 

I  habits.  It  Jepoaita  its  eggs  in  May  uptm  the  youngest  and  1 
smallest  leaves  of  tills  plant,  being  cautions  to  drop  oidy  ■ 
one  u]>oii  a  single  leaf.  The  young  caterpillar  is  guarded  J 
agmtist  injury  from  tlie  poisonous  prickles  of  the  leaf  by  the  J 
numerous  branching  spines  witli  which  it  ia  covered,  and  ] 

[  -which,  being  longer  than  tlio  prickles,  prevent  its  body  j 
&om  coming  iu  contact  witli  tlie  latter.     The  head  is  cov- 

[  ered  with  a  tough  shell,  which  sufficiently  protects  lljis  part,  I 

I  while  its  strong  and  horny  jaws  are  adapted  for  cutting  J 
»nd  chewing  the  leaves  and  their  jiricklea  with  impunity,  f 
As  soon  OS  the  caterpillar  is  batched,  it  spins  a  little  web  I 
to  cover  itself,  securing  tlie  threads  all  around  to  the  edges  J 
of  tlie  leaf,  so  as  to  bend  upwards  the  sides  and  form  B.I 
kind  of  trough,  in  which  it  remains  concealed.  One  eitda 
of  the  cavity  is  open,  and  tlirough  this  the  cateq>illar  thrusts  J 


THE    ATALANTA    BUTTERFLY.  295 

its  head  while'  eating.  It  begins  ^ith  the  extremity  of 
the  folded  leaf,  and  eats  downwards,  and,  as  it  gradually 
consumes  its  habitation,  it  retreats  backwards,  till  at  last, 
having,  as  it  were,  eaten  itself  out  of  house  and  home, 
it  is  forced  to  abandon  its  imperfect  shelter,  and  con- 
struct a  new  one.  This  is  better  than  tlie  first;  for  the 
insect  has  become  larger  and  stronger,  and  withal  more 
skilful  from  experience.  The  sides  of  the  larger  leaf  selected 
for  its  new  habitation  are  drawn  together  by  silken  threads, 
so  that  the  edges  of  the  leaf  meet  closely  and  form  a  light 
and  commodious  cavity,  which  securely  shelters  and  com- 
pletely conceals  the  included  caterpillar.  This  in  time  is 
eaten  like  the  first,  and  another  is  formed  in  like  manner. 
At  length  the  caterpillar,  having  eaten  up  and  constructed 
several  dwellings  in  succession,  and  changed  its  skin  three  or 
four  times,  comes  to  its  full  size,  leaves  oft'  eating,  and  seeks 
a  suitable  place  in  which  to  undergo  its  transformations. 
The  young  caterpillars  are  almost  black  ;  the  fiill-grown  ones 
measure  about  one  inch  and  a  half,  are  generally  of  a  brown 
color  more  or  less  dotted  with  white,  with  a  black  head, 
rough  with  elevated  white  points,  with  white  branching 
spines  on  the  back,  and  on  each  side  there  is  a  row  of 
yellow  crescents.  The  chrj'salis  is  gray,  with  a  whitish  bloom 
upon  it  like  that  on  a  plum,  and  the  little  pointed  tubercles 
on  its  back  are  gold-colored.  The  chrysalis  state  continues 
about  ten  days,  or  longer  if  the  weather  be  cool  and  wet. 
The  butterflies  from  the  first  brood  appear  in  July,  and  from 
the  second  in  September. 

In  the  butterflies  belonging  to  the  genus  Vanessa^  the 
wings  are  jaggt'd  or  tailed  on  the  hind  edges.  The  under 
side  of  the  hind  wings,  in  many,  is  marked  with  a  golden  or 
silvery  character  in  the  middle  ;  the  feelers  are  long,  curv- 
ing, and  contiguous,  and  form  a  kind  of  projecting  beak. 
The  head  of  the  chrj^salis  is  deeply  notched  or  furnished 
with  two  ear-like  prominences ;  the  sides  are  very  angular ; 
on   the  middle  of  the  thomx  there  is  a  thin  projection,  in 
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profile  somewhat  like  a  Roman  naso  ;  and  on  tlie  Lack  are 
two  rows  of  very  sliarp  tiibert'les  of  a  goldt'ii  color.  Tlie  I 
cateqiillars  an?  cylindrical,  anil  arraod  witli  branching  spines ;. 
they  live  in  coinjiany,  at  least  during  tlie  early  period  of  their 
existence,  and  do  not  conceal  tliemselves  under  a  web  or 
r  within  a  folded  k-af. 

«a  Aniii'pa.  L.     Aniiopa  liullerfly.^      (Fig.  121.) 
Wings  purplish  brown  above,  witli  a  broad  huff-yellow 
rgin,  near  the  inner  edge  of  which  there  is  a  row  of  paid  1 

Ex[iands  from  3  to  SJ  inches, 

This  iiuttcrfly  passes  the  winter  in  some  sheltered  place  1 

in  a  partially  torpid  state.     I  have  found  it  in  mid-wintet  I 


sticking  to  the  rafters  of  a  barn,  and  in  the  crevieca  of  wallfl 
and  Btone-lieaj)s,  huddled  tofjether  in  prent  iiiimlKTs,  with 
the  wings  doubled  together  above  the  Iwick,  and  Bp|mrently 
hennmbed  and  lifeless ;  hut  it  soon  recovore  ita  nctivity  on 
being  exposed  to  warmth.     It  comes  out  of  its  winter  quar- 
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tcrs  very  early  in  s])ring,  often  before  the  snow  has  entirely 
left  the  ground,  but  with  ragged  and  faded  wings  ;  and  may 
be  seen  sporting  in  warm  and  sheltered  spots  in  the  begin- 
ning of  March,  and  through  the  months  of  April  and  May, 
Wilson,  in  his  beautiful  lines  on  the  blue-bird,  alludes  to  its 
early  coming  in  the  spring, 

"  When  first  the  lone  butterfly  flits  on  the  wing." 

The  caterpillars  (Fig.  122)  of  the  Antiopa  butterfly  live 
together    in    great    nimilK»rs    on  -    j^ 

the  poplar,  willow,  and  elm,  on 
which  the  first  broods  may  be 
found  early  in  June.  They  are 
black,  minutely  dotted  with  white, 
with  a  row  of  eight  dark  brick-red  spots  on  the  top  of  tlio 
back.  The  head  is  black  and  rough  with  projecting  points  ; 
the  spines,  of  which  there  are  six  or  seven  on  each  segment 
except  the  first,  are  black,  stiff,  and  branched,  and  the  inter- 
mediate legs  are  reddish.  When  fully  grown  they  nieiusure 
an  inch  and  three  quarters  in  length,  and  appear  very  for- 
midable with  their  thoniy  armature,  which  is  doubtless  in- 
tended to  defend  them  from  their  enemies.  It  was  formerly 
supposed  that  they  were  venomous,  and  capable  of  inflicting 
dangerous  wounds  ;  and  -NVithin  my  remembrance  many  jxir- 
sons  were  so  much  alarmed  on  this  account  as  to  cut  down 
all  the  poplar-trees  around  their  dwellings.  This  alarm  was 
unfounded ;  for,  although  there  are  some  ciiterpillai*s  that 
have  the  power  of  inflicting  venomous  wounds  with  their 
spines  and  hairs,  this  is  not  the  case  with  those  of  the  An- 
tiopa butterfly.  The  only  injury  which  can  be  laid  to  their 
charge  is  that  of  despoiling  of  their  foliage  some  of  our 
most  omamentid  trees,  and  this  is  enough  to  induce  us  to 
take  all  proper  measures  for  exterminating  the  insects,  short 
of  destrovinir  the  trees  that  thev  iiiK'st.  I  have  som(*times 
seen  them  in  such  prolusion  on  the  wilh)w  and  elm,  that  the 

limbs  bent  under  their  weight,  and  the  long  leafless  branches, 

38 
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■which  tliey  had  Stripped  and  desei'tfd,  gave  sufficient  proof  ^ 
of  the  voi-acity  of  these  caterpillars.      The  chrysalis    (Fig. 
123)  is  of  a   dark  brown   color,   with   large   tawny  spots   ■ 
vig.  123.      around  tlie  pointed  tubercles  on  the  back.     The 
butterflies  come  forth  in  eleven  or  twelvo  days 
after  tlio  insects  have  entered  upon  the  chrysalis 
state,  and  this  occurs  in  the  beginning  of  July, 
A  second   brood   of  caterpillars   is   produced   in 
August,  and  they  pass  through  all  their  changes 
before  winter. 


Vaneisa  J  Album.     The  "White  J  ISmiei%. 

Wings  pale  tawny  red  above,  each  with  a  white  spot  he-  I 
t\veeii  two  black  ones  near  tlie  outer  angle  on  tlio  front  | 
margin ;  the  fore  wings  with  a  larger  black  spot  on  the  mid- 
dle of  the  front  edge,  and  five  smaller  roundish  hlac'k  spots  j 
near  the  middle  of  tlie  wings ;  hind  wings  with  a  silvery- 
wliite  character  somewhat  in  the  shape  of  the  letter  J  in  the  ' 
middle  of  tlio  under  side. 

Expands  from  2J   to  3  inclies. 

The  caterpillar    and    chrysalis   of  this    butterfly  are   un-    j 
known  to  me.     The  butterfly  prolwbly  survives  tlie  winter    , 
like  the  Antiopa,  for  it  has  been  ohsei-ved  late  in  tlie  autumn, 
and  again  early  in  the  ensuing  spring,  sometimes  in  great 
numbers ;  but  it  is  veiy  inconstant  in  its  appearance.     It  is 
more  common  in  New  Hampshire  tlian  in  Massachusetts. 

Vanessa  lulerrogationU,  F.  Semicolon  Butlorily.*  (Fig.  124.)  i 
Wings  (111  the  upper  side  tawny  orange,  with  brown  spots 
nmning  together  on  tlie  hinder  part,  and  with  black  spots  in 
the  middle ;  hind  wings  in  the  male  mi«t  often  black  above, 
except  ut  the  base,  and  sometimes  of  this  color  in  the  other 
Bex  also ;  the  edges  and  llie  tails  glosscil  with  reddish  white ; 
under  side  of  the  wings  in  some  ruat-rcd,  in  othci-s  marbled 
with  light  and  dark  brown,  glossed  witli  reddish  white,  and 
[•  Vaniia  hirirogalionii  belong*  to  Uic  gcniu  GrvpM,  Eirby,  —  Monnis,] 
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with  a  pale  gold-colorod  semicolon  on  the  middlu  of  the 
hinder  pair. 

Expands  from  2J  to  2J  inches,  or  more. 

The  paly-gold  cliaractcr  beneath  the  hind  'wiiigs  has  much 
more  neai-iy  tlie  simpc  of  it  aem.icolon  tlian  of  a  note  of 
interrogation  ;  *  for  which  reason  I  have  called  this  the  semi- 
colon hutterfly,  instead  of  translating  the  specific  name,  it 
first  appears  in  May,  and  again  in  August  and  September, 
and  is  freipicntly  seen  on  tlie  wing,  in  warm  and  sunny 
places,  till  the  middle  of  October.  The  catoqiillars  live  on 
the  ;^ineiican  elm  and  lime  tives,  and  also  on  tin-  hoi>-viiie, 


and  on  the  latter  they  sometimes  abound  to  such  a  degree  as 
tolally  to  destroy  tlie  produce  of  the  plant.  In  the  latter 
part  of  August  the  hop-vine  caterpillars  come  to  their  fiill 
growth,  and  suspend  themselves  beneath  the  leaves  and 
stems  of  the  plant,  and  change  to  cbrysallds.  This  fact 
afforcb  a  favorable  opportunity  for  destroying  the  insects  in 
this  their  stationary  and  helpless  stage,  at  some  loss,  however, 
of  the  produce  of  the  vines,  wliich,  when  the  insects  Iiave 
Ijecome  chrysalids,  should  be  cut  down,  stripped  of  the  fruit 
lliat  is  sufBoivntly  ripened,  and  then  burnt.     There  is  prob- 

[•  ThiibnlloTflyfWPi 


la  fram  tliB  Greek  nots  of  Interrognlion,  whloll 
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ably  an  early  brood  of  caterpillars  in  June  or  July,  but  I 
have  not  seen  any  on  the  hop- vine  before  August ;  the  former 
are  therefore  confined  to  the  elm  and  other  plants,  in  all 
probability.  The  caterpillar  is  brownish,  variegated  with  pale 
yellow,  or  pale  yellow  variegated  with  brown,  with  a  yel- 
lowish line  on  each  side  of  the  body ;  the  head  is  rust-red, 
with  two  blackish  branched  spines  on  tlie  top ;  and  the  spines 
of  the  body  are  pale  yellow  or  bro^vnish  and  tipped  witli 
black.  The  chrysalis  is  ashen  brown,  with  the  head  deeply 
notched,  and  surmounted  by  two  conical  ears,  a  long  and  thin 
nose-like  prominence  on  the  thorax,  and  eight  silvery  spots 
on  the  back.  The  chrysalis  state  usually  lasts  from  eleven  to 
fourteen  days ;  but  the  later  broods  are  more  tardy  in  their 
transformations,  the  butterfly  sometimes  not  appearing  in 
less  than  twenty-six  days  after  the  change  to  the  chrysalis. 
Great  numbers  of  the  chrysalids  are  annually  destroyed  by 
little  maggots  within  them,  which,  in  due  time,  are  trans- 
formed to  tiny  four-winged  flies  (^Pteromalus  Vanessie),^ 
which  make  their  escape  by  eating  little  holes  through  the 
sides  of  the  chrysalis.  They  are  ever  on  the  watcli  to  lay 
their  e<jfgs  on  tlie  caterpillars  of  this  butterfly,  and  are  so 
small  as  easily  to  avoid  beino;  wounded  by  the  brancliinir 
spines  of  their  victims. 

Vanessa  Comma,     Comma  Butterfly.^o     (Plate  IV.  Fig.  1.) 

Upper  sme  tawny  orange ;  fore  wings  bordered  iK'hind 
and  spotted  with  bhick ;  hind  wings  shaded  behind  with  dark 
brown,  with  two  black  spots  on  the  middle,  and  three  more 
in  a  transverse  line  from  the  front  edixe,  and  a  row  of  brijiht 
orange-colored  spots  before  the  hind  margin ;  hind  edges  of 
the  wings  powdered  with  reddish  white ;  mider  side  marbled 
with  light  and  dark  brown,  tlie  hinder  wings  with  a  silvery 
comma  in  the  middle. 

Expands  from  2^  to  2|  inches. 

This   butterfly  verv'  closely  resembles    the  white    C    (C 

[  10  r.  Gumma  belongs  to  the  genus  Graptn   Kirl»y.  —  Mour.is] 
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albuni)  of  Europe,  for  which  it  has  probably  been  mistaken. 
On  a  close  and  carefiil  comparison  of  several  si)ecimens  of 
both  together,  I  am  satisfied  that  the  American  Comma  is  a 
distinct  species,  and  the  hinder  edges  of  the  wings,  which  are 
not  so  deeply  indented,  will  at  once  serve  to  distinguish  it.  I 
have  therefore  now  named  and  described  it  for  the  first  time. 
The  caterpillar  lives  upon  the  hop,  and,  as  nearly  as  I  can 
recollect,  has  a  general  resemblance  to  that  of  the  semicolon 
buttei^fly.  The  chrysalis  (Plate  IV.  Fig.  2,  chrysalis  from 
which  the  butterfly  has  escaped)  is  bro^vnish  gray,  or  white 
variegated  with  pale  brown,  and  ornamented  with  golden 
spots;  there  are  two  conical  ear-like  projections  on  the  top 
of  the  head,  and  the  prominence  on  the  thorax  is  shorter  and 
thicker  tlian  that  of  the  semicolon  butterfly,  and  more  like  a 
parrot's  beak  in  shape.  The  butterflies  appear  first  in  the 
beginning  of  May ;  I  have  obtained  them  from  the  chrysa- 
lids  in  the  middle  of  July,  and  on  the  first  of  September. 

Vanessa  Progne,*  Fab.     Progne  Butterfly. 

Upper  side  tawny  orange ;  fore  wings  bordered  and  spot- 
ted with  black ;  hind  wings  blackish  on  the  posterior  half, 
with  two  black  spots  before  the  middle,  and  a  row  of  small 
orange-colored  spots  before  the  hind  margin ;  tails  and  pos- 
terior edges  of  the  ^vings  powdered  with  reddish  white ; 
under  side  gray,  with  fine  blackish  streaks,  and  an  angular 
silvery  diameter  somewhat  in  the  fonn  of  the  letter  L  on 
the  middle  of  the  hind  wings. 

Expands  from  Ig  to  2^  inches. 

This  butterfly  appears  in  August,  and  probably  also  at 
other  times.  Though  very  much  like  the  preceding  in 
general  appearance,  it  is  readily  distinguished  from  it  by  tlie 
darker  color  of  the  hind  wings  and  the  angular  shape  of  the 
silvery  character  on  their  under  side.     This  character  is  very 

*  Mr.  Kirbv,  whose  work  on  the  insects  of  North  America  abonnds  in  mistakes, 
has  redescribed  thid  old  and  weli-knowQ  species  under  the  name  of  Vamua  C 
argtfUtum* 
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slender,  aiid  is  sometimes  entirely  wanting.  I  have  Ttused 
the  I*rogiie  and  Comma  butterfliea  fi'om  caterpillare  which 
were  so  much  alike,  tliat  I  am  not  certain  to  which  of  them 
the  following  diiscriplion  belongs.  These  caterjiiUars  were 
found  oa  the  American  elm  in  August;  tliey  were  pale 
yellow,  with  a  reddish-colored  head,  white  branching  spines 
lipped  witii  black,  and  a  row  of  four  rusty  spots  on  each  side 
of  the  body.  They  were  Buapcndcd  on  the  21sl  and  2iid 
of  Auj^st,  changed  to  chrysalids  within  twenty-four  hours, 
and  were  transformed  to  butterflies  sixteen  days  afterwards. 
At  anotlier  time,  a  Progiie  butterfly  was  obtained  from  a 
catei-]jillar,  which  I  neglected  to  describe,  on  tlio  ISlli  of 
August,  tlie  chrysalis  state  ha\-ing  continued  only  eleven 
days.  The  chrysalis  is  brownish  gray,  with  silvery  spots  on 
the  back,  a  short,  thick,  and  ixiunded  nose-like  prominence 
on  the  thorax,  and  two  conical  double-pointed  horns  or 
ears  on  tlie  head,  the  outer  points  very  short,  and  tlie  iiuier 
ones  longer  and  cui*viiig  inwards. 

Vaneam  Milberli,'  Godart.     Milben's  Bulterfly.     (Fig.  123.) 

Black  above,  with  a  broad  orange-red  band  near  the 
hinder  margin  of  all  the 
wings,  behind  which  on 
t!ie  hind  wings  is  a  row 
of  pale  blue  crescents; 
fore  wings  with  a  small 
white  spot  near  tlie  tips, 
and  two  orange-red  spots 
'  B  middle  of  the 
front  edge  ;  mider  aide 
deep  brown,  with  a  pale  band  near  the  extremity  of  tlie 
wings,  and  no  metallic  character  on  the  hinder  "pair. 

Ex|>auds  from  2^  to  2j  inches. 

This  showy  butterfly  is  rare  in  the  vicinity  of  Boston,  but 


Fig.  m. 
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abundant  in  the  northwestern  part  of  the  State  and  in  New 
Hampshire.  It  apjxjars  in  May,  and  again  in  July  and  Au- 
gust. The  caterpillars  live  together  on  the  common  nettle. 
They  vary  in  color,  some  being  much  darker  than  others ; 
generally,  however,  they  are  pale  brown,  minutely  dotted 
witli  yellowish  white,  with  a  dark  brown  longitudinal  line  on 
the  top  of  the  back,  a  whitish  one  on  each  side  just  above 
the  feet,  and  above  this  a  row  of  brown  spots ;  the  head  is 
small,  black,  and  rough,  with  little  black  and  white  tuber- 
cles ;  the  spines  are  blackish,  short,  and  with  very  small 
branches  or  lateral  bristles.  It  measures  when  fully  grown 
an  inch  and  a  quarter  or  more  in  length,  the  chrysalis  is  pale 
brown  w^ith  golden  spots,  the  top  of  the  head  widely  but  not 
deeply  notched,  and  the  nose-like  prominence  veiy  small. 

The  last  of  the  four-footed  butterflies  remaining  to  be  de- 
scribed may  be  called  li\\)psirc]\isins\I{ipparchiad<e).  The 
wings  of  the  butterflies  belonging  to  this  group  are  entire, 
with  the  veins  of  the  first  pair  swelled  at  their  origin,  and 
the  central  mesh  of  the  second  pair  closed  behind.  Their 
caterjiillars  are  not  spiny,  and  are  of  a  green  color,  spindle- 
shaped,  or  cylindrical,  tapering  at  both  ends,  with  the  hinder 
extremity  notched  or  terminating  in  two  conical  points,  and 
the  head  is  either  rounded  or  notched  above.  They  live 
exclusively  on  various  kinds  of  grasses,  for  the  most  part 
concealing  themselves  during  the  day  among  the  stubble, 
and  suspend  themselves  by  the  hindmost  feet  alone  when 
about  to  transform. 

The  chrysalis  is  either  oblong  and  somewhat  angular  at 
the  sides,  with  the  head  notched  and  two  rows  of  pointed 
tubercles  on  the  back,  or  short  and  rounded,  with  the  head 
obtuse ;  but  never  ornamented  with  metallic  spots.  The 
small  size  and  uniformly  green  color  of  the  caterpillars  of 
our  native  species,  and  tlie  obscurity  in  which  they  gener- 
ally live,  render  it  very  difficult  to  discover  them;  and 
hence  they  rarely  pass  under  our  observation.     This  being 
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the  (!ase,  and  not  having  much  to  communicate  respecting 
the  habit*  of  indi^'iduiil  spccivs,  I  shiill  conline  my  further 
iremai'ks  to  a  do'sc  rip  lion  of  l\w  insi^cta  in  tbcir  final  f 
when  tliey  are  exposed  to  view,  and  attract  our  notice  by 
their  niiat  and  modest  coloring,  and  their  graceful  and  gentle 
motions.  They  are  mostly  found  in  thickets  and  woods,  and 
more  rarely  in  places  more  open  and  exposed. 

Bipparclna  semidea.  S;it.  The  Muinilain  BiilTrrfly.  {Fig.  12G.) 
Wings  dusky  hrnwn  above,  thin,  delicate,  and  almost 
tninsiwrent,  in  the  male 
paler,  and  with  more  of  an 
oclire-yellow  tint ;  fringes 
black,  barred  with  ocluie- 
yellow,  and  a  row  of  faint 
ochre-yellow  sfiots  near 
tlie  hind  margin  of  the 
second  ]wiir  ;  the  under 
side  of  these  wings  and  of  the  tips  of  the  f«re  wings  is  luar- 
blcd  ivilh  hhick  and  whitCi  a  portion  of  the  white  funning 
an  irregular  band  beyond  the  middle  of  the  hind  wings. 
Expands  l/o  inch  to  2  inclies. 

This  butterily  has  liiihcrlo  been  talien  only  on  the  summit 
of  the  \Miite  Mountains  of  New  Hampshire  in  June  and 
July.  It  was  observed  in  great  abundance  flying  about  on 
the  top  of  Mount  Washington  on  the  "29th  of  July  last.  It 
liaa  also  been  seen  on  the  Monadnoe  Mountain,  and  will 
probably  be  discovered  on  tlie  lopa  of  tlie  high  mountains  in 
our  own  State,  if  looked  for  at  the  proper  season.  It  closely 
resembles  the  Fortunatus  of  Lajiland,  witli  whicli  I  have 
compared  it,  and  find  it  to  be  specifically  distinct.  Mr.  Say 
was  tlie  first  describer  of  It,  and  it  is  well  figured  in  his 
American  Enloninlogy.  Dr.  Boisduval  has  since  re-described 
and  figui-ed  it  under  the  name  of  CktonaliaB  Also.* 


Fig,  LU. 
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Mpparchia  Ahjie,  Fnh.     Akipe  Bmicrfly.     (Fi-*.  127.) 

Dark  brown  ;  foi-o  wings  with  a  broad  ochre-yellow  band 

beyond  the  middle,  enclosing  two  round  black  s])ots,  wlUi  a 

sky-blue  centre  ;  bind  winga  notched  bcliind.  with  from  one 

to  three  eye-like  spots  of  a  black  color,  wHtb  a  blue  centre 


I  the 


upper 


side, 


four  or  five  of  the  same 
kind,  but  of  unequal 
size,  beneath  ;  the  under 


side  of  the  winjrs  is 


pale 


tt^^ 


brown,   wil 

dark  bromi  Btivaks,  The 
eyc-«pots  on  the  hind 
wings  are  sometimes 
wanting  in  the  males. 

Expands  from  'i  to  2^  inches.  In  the  Southern  States 
individuals  are  found  measuring  tliree  inches. 

The  Alope  butterfly  is  found  from  the  first  of  July  to  tho 
middle  of  September  in  open  woods  and  in  orchards.  Tlio 
caterpillar  is  pale  green  with  dark  green  stripes  ;  tlie  head  is 
round,  and  the  tail  ends  in  a  short  fork.  The  chrysalis  is 
elongated,  ruundish  at  the  sides,  with  tho  head  notched. 

Hippnrvhiii  JtoiiduvaHii.     BoImIuvuI's  Butterfly.     (Fig.  128.) 
Pale  yellowish-brown  ;   the   fore  wings  upon   lioih  sides 
have  four  eye-like,  blackish 
spots,  with  a  white  centre, 
and   the   hind   wings   have 
six,   the   external   sjwt  re- 
mote from  the  others,  and 
the   two   next  to  the  hind 
angle  very  small  and  close 
together.       In    some    indi- 
viduals the  wliite  conti-e  is 
wsinting  in  Bome  of  the  eye-spots  on  the  upper  side  of  the 
wings. 


rig.  IK. 

w 
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Expands  2  iuclies  or  more. 

This  Imtlerfl}'  is  figured  ia  Dr.  Boisduval's  Rhtoire  dei 
X^pidojitervs  dc  VAmMijue,  undtr  the  name  ol'  Sati/rus 
CantJius;  but  as  it  does  not  agi-ce  with  the  descriptions  of  the 
Cantkiis  of  Linna:us  and  of  Fabriciiis,  in  both  of  which  there 
are  no  eye-spots  on  the  upper  side  of  the  wings,  I  have 
thought  it  entitled  to  a  new  name,  and  am  happy  to  dedicate 
it  to  one  of  the  most  accomplished  entomologists  now  hving. 
Tills  delicate  butterfly  dL-li^Jita  in  open  and  eleviitt-d  situa- 
tions, and  is  found  in  July  on  the  sides  of  tlie  highest  liills, 
and  in  the  mountain  meadows  of  the  northwestern  pitrta  of 
this  State. 

/fipparc/na  Eurytrh,  Fa1j.     Eiiryirif  liiillerfly.     (Fig.  130.) 
Dark  brown  above,  piilcr  beneath,  with  two  longitudinal 
diisky  striL)es:  on  the  upper 

Fig.  KM.  1  r     .1  -  L 

Wsiue   01    tlie   wings    arc    two 
black   eye-spots,   enclosed    in 
an     ochre-yellow    ring,     with 
two  lead-colored   dots   in   the 
centre  of  each  spot;   on  tlio 
hind  wings   there   is   anoiher 
smaller  spot,  with  a  lead-col- 
ored centn.',  near  the  Iiinder  anglo  ;  all  these  spots  are  found 
on  the  under  side  of  the  wings,  and  between  tliem  are  in- 
terposed the  same  number  of  small  lead-colored  spots. 
Expands  1  inch  and  0  or  7  tentlis. 


Fig.  1X1. 


m 


This  butterfly  is  found 
ill  June  and  July  among 
bushes  and  in  the  jiaths 
of  woods,  seoking  the 
shade  rather  than  tlic 
sunshine.  The  cater|iil- 
lar  respmbles  that  of  the 
Ahi[io  butterfly,  but  the 
chrysalis  is  shorter,  with 
ihc  Jicad  obtuse. 


iJk^KM 


THK    SKlfl'EBS. 


2.     Skjppehs.     I^Hi-tjHTtada!.) 

The  butterflies  of  lliis  tri(>e  frequent  grassy  places,  ajid 
low  bushes  and  thickets,  flying  but  a  short  distance  at  a  time, 
with  a  jerking  motion,  wlience  they  are  called  skippers  by 
English  writers.  When  they  alight,  tliey  usually  keep  the 
hind  wings  extended  liorizontally,  and  llie  fore  wings  some- 
what raised,  but  spreading  a  little,  iiiul  not  entirely  closed, 
as  in  other  butterflies ;  some  of  thorn,  however,  have  all  the 
wings  spread  open  wlien  at  rest,  and  there  are  others  in 
wliich  they  are  all  elevated.  Notwithstanding  tliis  dllterence 
in  tlie  position  of  the  wings,  the  Hesperians  all  have  certain 
characters  in  common,  by  wliich  they  are  teadily  distin- 
guished from  otlier  butterflies.  Their  bodies  are  short  and 
thick,  with  a  iai-ge  head,  and  -very  prominent  eyes ;  the 
feelers  are  short,  almost  square  at  tlic  end,  and  thickly 
clothed  with  hairs,  wliich  give  them  a  chunsy  a)>[)earance ; 
the  antcnni»  are  short,  situated  at  a  considerable  distance 
from  each  other,  mid  in  most  of  these  insects  with  the  knob 
at  tlie  end  either  curved  liko  a  hook,  or  ending  with  a  lit- 
tle point  bent  to  one  side ;  tlie  legs  are  six  in  number,  and 
the  four  hinder  shanks  are  armed  with  two  pairs  of  spurs. 

Their  caterpillars  are  somewhat  spindle-shaped,  cylijidrical 
in  th«  middle,  and  tapering  at  each  extremity,  williout  spines, 
and  generally  naked  or  mei-ely  downy,  with  a  very  krge 
head  and  a  small  neck.  They  are  solitary  in  their  habits, 
and  many  of  ihem  conceal  themselves  within  folded  leaves, 
liko  the  caterpillars  of  the  tlnstle  and  nettle  butterflies  ((V~ 
ihia  Cardiii  and  Atalanta),  and  undergo  their  transforma- 
tions wilJiin  an  enveloiMi  of  leaves  or  of  fragments  of  stubbte 
gathered  together  with  silken  threads.  Tlieir  clirysalids  are 
generally  conical  or  tapering  at  ono  end,  and  roundud,  or 
more  rarely  pointed,  at  the  otliei-,  never  augt^ar  or  orna- 
mented with  golden  spots,  but  most  often  cevered  with  a 
bluish-white  powder  or  bloom.  They  are  mostly  fastened 
by  the  tail  and  a  few  transverse  threads,  witliin  some  folded 
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leaves,   which  are  connected   together  by  a   loose  internal 
web  of  threads,  forming  a  kind  of  imperfeot  cocoon. 

Heteropterua  mar^rtahit.     Bordered  Skipper.     (Fig.  131.) 
Fore  wings  tawny  yellow  aljove,  shaded  with  brown  be- 
^  j3,  hind,  and  with  an  indistinct  hrownisli   i 

^     ._,  streak  in  the  middle ;  beneath,  brown, 

^^^mjm^^^^k  '^''^b  '-b'2  front  and  hind  margin  broadly 
■r^^^^Hi^^^^  bordered  with  tawny  yellow ;  hindwings 
V  ^^^B^'^^  tawny  ydlow,  with  a  broad  brownish 
outer  margin  above,  and  without  a  bor- 
der beneath  ;  antcnnro  and  legs  ringed  witli  black  and  white ; 
body  slender,  longer  than  the  hind  wings,  which  are  hori- 
zontal in  repose,  and  tlie  fore  wings  raised  and  spread  h 
littie. 

Expands  about  \  of  an  inch. 

Tliis  pretty  species  does  not  appear  \a  have  been  described 
before.     T!ie  chrysalis  from  which  it  was  obtained,  on  tljo  J 
20th  of  .July,  is  rather  long,  nearly  cylindrical,  but  tapering  i 
at  tlie  hinder  extremity,  and  with  an  obtusely  rounded  liead. 
It  is   reddish    ash-colored,   minutely   sprinkled  with    brown    , 
dots.     I  am  not  suiii  that  tliis  skipper  belongs  to  the  genus 
Stieropteru»,  but  liave  placed  it  in  this  genus  on   aecomit 
of  the  antenme,  which  arc  not  hooked  at  the  end,  hut  ter- 
mhiate  much  like  tliose  of  tlie  genus  Polyoriimatut. 


In  tlie  greater  number  of  our  skippers  the  ant«nnte  are 
curved  or  hooked  at  the  end.  This  is  tlie  case  ui  the  kinds 
belonging  to  the  genus  Thanaos,  which  have  the  knobs  of 
the  antenna;  long,  tapering,  and  cun-ud,  the  body  thick,  and 
shorter  than  the  wings ;  the  latter  are  generally  spread  in 
repose,  and  the  fringes  are  of  one  uniform  color,  or  not 
spotted.  Tlio  males  are  distinguished  by  having  the  middle 
of  tlie  front  edge  of  the  fore  wings  doubled  back  on  the 
iip|>er  surface. 
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TTianaos  Jtwenalisy  Fab.     Juvenal's  Skipper. 

Smoky  brown  on  both  sides  ;  fore  wings  variegated  above 
with  gray,  with  transverse  rows  of  dusky  spots,  and  six  or 
seven  small  semi-transparent  white  spots  near  the  tips  ;  six 
6f  these  spots  are  disposed  in  a  transverse  row,  but  tlie  two 
hindmost  are  separated  from  the  others  by  a  considerable 
interval,  and  the  seventh  spot,  which  is  sometimes  wanting, 
is  placed  nearer  the  middle  of  the  wing  ;  hind  wings  with  a 
row  of  blackish  spots  near  the  hind  margin. 

Expands  li%  inch. 
%  There  is  a  local  variety  of  this  skipper,  that  is  much  more 
common  in  Massachusetts  than  tlie  preceding,  of  inferior 
size,  seldom  expanding  more  than  1-^  inch,  in  which  the 
white  spots  are  smaller,  and  the  seventh  is  wanting  near 
the  middle  of  the  fore  wing.  This  skipper  is  found  in 
meadows  in  May,  and  again  in  August.  The  caterpillar 
lives  on  various  pea-blossomed  plants,  such  as  the  Gil/cine^ 
or  groundnut,  the  Lathi/ruSy  or  vetchUng,  &c.  It  is  green, 
with  pale  stripes,  and  a  heart-shaped  brown  head.  The 
chrysalis  is  rather  long  and  tapering,  according  to  Mr.  Ab- 
bot of  a  green  color,  and  is  enclosed  in  a  cocoon  of  leaves 
and  threads  ;  in  my  specimens  pale  yellowish  brown,  with 
a  few  minute  hairs  on  the  body,  and  with  the  tongue-case 
prominent  and  projecting  beyond  the  middle  of  the  breast ; 
and  the  cocoon  was  composed  of  stubble.  Mr.  Abbot  in- 
forms us  that  in  summer  the  skipper  leaves  the  chrysalis  in 
nine  days ;  but  tlie  autumnal  brood  continues  in  the  chrysalis 
state  tliroughout  the  winter. 

Thanaos  Brizo.     Brizo  Skipper.     (Fig.  132.) 

Dark  bro^vn  ;  fore  wings  almost  black  on  the  upper  side, 
and  variegated  with  gray  externally ;  near  their  hind  mar- 
gin is  a  row  of  gray  dots,  within  which  is  a  transverse  band, 
composed  of  another  row  of  oval  gray  spots,  between  two 
slender  black  zig^cag  lines,  and  across  the  middle  is  another 
band  of  the  same  kind ;  on  the  liind  wings  are  two  wavy 
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rows  of  ochre-yellow  dots  near  the  hind  margin  ;  all  the 
wings  beneath  have  two  rows  of  dota  of  tlie  same  color 
behind. 

Expands  from  l^o  to  l^g  inch. 

Pig,  iJH,  This  skipper*  has  not  beon 

W  described  before,  but  is  figured 
in  Dr.  Boiaduval's  work  under 
the  name  above  given.  It  is 
found  in  the  same  places  and 
at  the  same  timoa  aa  tlie  pre- 
I  ceding  species,  to  which  also  it 

bears  a  chise  resemblance  in  the  caterpillar  and  chrysalis  | 
states,  and  lives  on  the  same  kind  of  plants. 

In  the  skippers  which  Dr.  Buisduval  arranges  under  the  ] 
name  of  Eudamits,  the  knobs  of  tho  antennas  arc  very  long, 
gradually  bipcr  to  a  point,  and  are  suddenly  bent  like  a  hook  ] 
in  the  middle ;  the  front  ed^  of  the  fore  wings,  in  the  J 
males,  is  doubled  over ;  the  bind  wings  are  often  tailed,  or  T 
are  lurnirjbed  with  a  little  projection  on  tlie  hinder  angle; 
tlie  fringes  are  spotted  ;  and  all  tlie  wings  are  raised  when   ' 

Eudamm  Tifi/rm,  Fnli.  Tityrus  Skipper."  (Plalc  V.  Fig.  1.) 
Wings  brown  ;  first  pair  with  a  transverse  semi-transparent 
liand  across  tlic  middle,  and  a  few  spots  towards  tlie  tip,  of 
a  honoy-ycllow  color;  bind  wings  with  a  short  romided  tail 
on  the  hind  angles,  and  a  broad  silvery  band  across  tlie 
middle  of  the  under  side. 
Expands  from  2  to  2-1  inches. 

This  large  and  licantitul  insect  makes  its  appearance,  from 
the  middle  uf  June  till  after  the  beginning  of  July,  npon 
aweet-acented  flowers,  which  it  visits  during  tlie  middle  of 
the  day.     Its  flight  is  vigorous  and  rapid,  and  its  strength  is 

■  tt  \t  (iKUrpJ  111  Alibni't  liiswt.i  of  Georgln  ne  oiie  a(  the  M-Xo,  or  m  viulgty, 
of  tlie  Jatavlif ;  lilt  lliu  irxm  of  botJi  oC  tliHC  ipDciu  itra  known  to  ine. 
[n  £iKi>unu  TVlynu  bolinig*  to  Ili«gmiu>  Cwni^  Duuliledajr.  —  Moiiuia.] 
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groat  tliat  it  laniiot  ha  captured  without  danger  ol"  its 
being  greatly  defaced  in  its  struggk-s  to  escape.  The  femalus 
lay  tlitir  eggs,  singly,  on  the  leaves  of  tiie  common  locust- 
tree  (^Jtobinia  pneiidacacia),  and  on  those  of  the  viscid  locust 
(^liobinia  vUcosa),  wLich  is  mucli  cultivated  here  as  an 
ornamental  tree.  The  caterpillars  are  liatcJieil  in  July,  and 
when  quite  small  conceal  themaelvea  under  a  fold  of  the 
edgo  of  a  leaf,  which  is  bent  over  their  Ixwlies  and  secured  by 
means  of  siikun  threads.  When  they  become  larger  they 
xtlach  two  or  more  leaves  together,  so  as  to  form  a  kind  of 
cocoon  or  leafy  case  to  shelter  them  from  the  weather,  and 
to  screen  them  from  tlie  prying  eyes  of  birds.  The  full- 
grown  caterpillar  (Fig.  133),  wliieh  fik.  133. 
attains  to  tlie  length  of  about  two 
inches,  is  oiLa  pale  green  color,  trans- 
versely streaked  with  darker  green, 
witli  a  red  neck,  a  very  large  head  roughened  with  mlnate 
tubercles,  slightly  indented  or  furrowed  above,  and  of  a  dull 
red  color,  with  a  Inrge  yellow  spot  on  each  side  of  the 
mouth.  Although  there  may  be  and  often  are  many  of  tliese 
catprpillars  on  the  same  tree  and  brancli,  yet  they  all  live 
separately  within  their  own  cases.  One  end  of  the  leafy 
case  is  lefl  open,  and  fi:om  this  the  insect  comes  forth  to  feed. 
They  cat  only,  or  mostly,  in  the  night,  and  keep  themselves 
closely  concealed  by  day-  These  cateqiillars  are  very  clean- 
ly in  their  habits,  and  mate  no  dirt  in  their  habiladons,  but 
tlirow  it  out  with  a  sudden  jerk, 
so  that  it  shall  fiill  at  a  considcr- 
ahle  distance.  They  frequently 
transform  to  chrysulida  within  the 
sumo  leaves  which  have  served 
thom  for  a  habitation,  but  more 
ofVen  quit  tlio  trees  and  construct 
in  some  secure  place  a  cocoon 
(Fig.  13-1)  of  leaves  or  fragments 
of  stubble,  the  inlirior  of  which  is  lined  with  a  loose  S 
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of  silk.  They  remiuii  in  their  cocoons  witliout  furtliei  , 
change  tlirougliout  the  winter,  and  are  traiisformed  to  bul- 
terfiies  in  the  following  sunimer.  The  viscid  locust-tree  is  J 
sometimes  almost  completely  stripped  of  its  leaves  by  tliese  I 
insects,  or  presents  only  here  and  there  the  brown  and  ■ 
witliered  remains  of  foliage,  wfiich  has  served  as  a  tempo- 
rary shellev  to  the  caterjiillai's. 

^udiimvi  Jiat/iffUus.  Smith.  BalhjUui  Skipper.  (Fig.  I3.j.) 
In  Massacliusetts  we  have  what  I  suppose  to  be  oidy  a 
local  variety  of  tlio  Bathyllns 
skipper,  dittering  from  South- 
cm  specimens  in  the  inferior 
size  of  the  white  spots  on  the 
lure  wings,  tlie  less  prominent 
hind  angle  of  tlie  iiind  wings, 
and  the  darker  colur  of  t]iu 
fringes.  It  is  of  a  dark  hrown  color;  on  the  fore  wings  is 
a  low  of  small  white  spots  across  the  middle,  and  anotlier  ' 
shoilcr  row  of  only  thivc  or  four  contiguous  spols  between 
die  first  and  the  tip ;  the  wings  heneatli  are  light  brown, 
shaded  at  the  base  with  dark  brown;  the  hinder  pair  witli 
a  sligliiiy  prominent  posterior  atigle,  and  two  dark  brown 
transverse  bands. 

Expands  from  li  to  Ifn  inch, 

This  species  is  found  on  flowers  in  June  and  July ;  in  tlie 
Southern  States  it  apjicara  also  in  March  and  April.  The 
cateqiillar  is  very  similar  to  that  of  the  Tilyrus  skipper,  and 
is  foHinl  on  various  kinds  of  Glycine,  Hidytanim,  &c.,  in 
May  and  June, 

The  it-'Bl  of  our  skippers  belong  to  the  old  genus  Jlesprria 
of  Fabricius,  which,  as  now  rt'stricted  by  tlie  French  ento- 
mologists, very  nearly  coincides  with  Pamphila  of  the  Eng- 
lish writers,  Tiie  American  species  are  f\vaXa  numerous, 
and  inoi-eover  vary  a  good  deal ;  winch,  with  the  dirterence 
eidsting  between  the  sexes,  renders  it  quite  difHcidt  to  deter- 
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mine  and  characterize  them.  In  the  distribution  of  the 
Hesperians,  by  far  the  largest  portion  of  the  family  or  group 
seems  to  have  been  assigned  to  the  Western  Continent ;  and 
it  is  probable  that  New  England,  or  perhaps  Massachusetts 
alone,  contains  a  larger  number  of  species  than  the  whole  of 
Europe.  The  insects  of  this  group  recede  in  many  striking 
characters,  and  in  tlieir  general  habits,  from  the  true  butter- 
flies, and  seem  to  form  the  connecting  link  between  the  latter 
and  the  sphinges  or  hawk-moths.  Those  belonging  to  the 
genus  Hesperia  delight  in  cool  and  shady  places,  and  most 
commonly  appear  on  the  wing  towards  the  evening,  which 
led  Fabricius  to  give  them  a  generic  name  indicative  of  this 
circumstance.  Their  antennae  are  considembly  shorter  than 
in  those  included  in  Thanaos  and  Eudamus^  and  the  knob  at 
the  end,  which  is  thick  and  oblong  oval,  terminates  suddenly 
in  a  little  point  directed  to  one  side.  The  upper  wings  are 
raised  and  tlie  lower  are  expanded  when  at  rest ;  and  the 
fringes  are  not  spotted.  The  body  is  thick,  and  about  as  long 
as  the  hind  wings.  Most  of  the  males  are  distinguished  by 
an  oblique  black  dash  near  the  middle  of  the  fore  wings. 
The  caterpillar  lives  chiefly  on  low  herbaceous  plants.  The 
chrysalis  (Fig.  136)  is  described  as  being  conical, 
with  a  pointed  head,  and  a  long  tongue-case,  '^-  ^^ 
folded  on  the  breast,  but  not  confined  at  the  point. 
The  transformation  takes  place  in  a  slight  cocoon 
of  stubble  or  grass,  connected  by  a  few  threads 
within.  These  skippers  frequent  meadows,  and 
other  grassy  and  somewhat  shady  places,  during 
the  middle  and  latter  part  of  summer.  They  are 
of  smaller  size  than  the  preceding  Hesperians,  and  are  much 
more  common  and  abundant.  Tlieir  flight,  though  short 
and  intermitting,  is  exceedingly  swift,  and  they  possess  a 
great  deal  of  muscular  strength. 

Hetperia  Hohomok,     Ilobomok  Skipper.     (Fig.  137.) 
Dark  brown  above  ;  on  each  of  the  wings  a  large  tawny- 
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yellow  spot  occupying  tlio  greater  jjart  of  the  middle,  firar 
or  five  minute  spote  of  tlie  same  color  near  the  tips  of  tlie 
fore  wiiiys,  on  wliich  is  also  a  short  brownish  line  at  the 
outer  extremity  of  the  central  meah  j 
under  side  of  tlie  fore  wings  similai 
^^^^\jLi'^^^A     to  the  upper,  but" paler ;  liitid  wings  i 
^^^^BJHflf^^V     hruwn  beneath,  with  a  yellow  spot   | 
^R9HH|^^       near  the  shoulder,  and  a  very  broxd   | 
^^^FB  Wj^        deep  yellow  Itand,  which  does  not   ' 
attain  the  inner  margin,  and  lias  a   i 
lootli-like  projection    extending   towards   the   hinder    ed, 
The  male  has  not  the  usual  distinguishing  obliijue  dash  on 
the  fore  wings,  which  differ  from  tliose  of  tlie  female  only 
in  the  greater  size  of  the  tawny  portion,  which  extends 
the  front  margin. 

Expands  from  1/^  to  l^S  inch. 

This  skipper  comes  veiy  near  to  the  Otho  of  Smith  a: 
Abbot  (which  is  not  the  same  as  the  Otlio  of  liolsduval),  and 
also  approaches  closely  to  a  species  that  is  figured  in  ] 
Boisduval's  work  under  die  name  of  Zabuhn;  but  does  not 
sufficiently  agree  with  either  of  them,  and,  in  tlie  belief  that 
it  has  not  been  described  before,  I  have  given  it  the  name 
of  one  of  our  celebrated  Indian  cliiefe.  It  la  found  in  June 
and  July. 

IJespma  Leonardiu.     LcoiiarU's  Skipper.     (Fig,  138.) 

Dark  brown  above  ;  fore  wings  of  the  male  tawny  yellow 

on  the  front  margin  from  tlie 

"*■  ^^  base  to  beyond  the  middle  j 

^^^^J^^j'^^^B         behind  this  tawny  portion  is 

^H^BJH^^^r         a  short  black  line,  and  be- 

^^^^HH^^^  bind  the  latter  a  row  of  con- 

^^^H^H^  tiguous  tawny  spot.'*,  extend- 

^^^^^  iiig  fi"oin  tlie  middle  of  the 

inner  edge  towards  tlie  tip  j 

!ipots  at  this  extremity  small  and  separated  from  the  oth- 
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ers ;  fore  wings  in  the  female  without  the  tawny  front  edge 
and  black  line ;  hind  wings,  in  both  sexes,  witli  a  central, 
curved,  tawny-yellow  band ;  wings  beneath  bright  red- 
brown  ;  the  first  pair  blackish  from  the  middle  to  the  inner 
edge,  and  spotted  as  on  the  upper  side  ;  hind  wings  with  a 
yellow  dot  in  the  middle,  and  a  curved  row  of  seven  bright 
yellow  spots  behind  it. 

Expands  from  I2V  to  1^  inch. 

This  very  distinct  and  strongly  marked  skipper  does  not 
seem  to  have  been  described  before.  For  a  specimen  of  the 
male  I  am  indebted  to  the  Rev.  L.  W.  Leonard,  to  whom  I 
have  dedicated  the  species.  The  females  I  have  taken  in  the 
beginning  of  September. 

Hesperia  Sassaciis.     Sassacus  Skipper. 

Dark  brown  above ;  all  the  wings  with  a  tawny-yellow 
spot  occupying  the  greater  part  of  the  middle  of  each,  and 
with  two  or  three  little  detached  spots  of  the  same  color  near 
the  extremity  of  the  first  pair ;  beneath  ochre-yellow,  with 
small  pale  yellow  spots  near  the  tip,  corresponding  to  those 
on  the  upper  side  of  the  fore  wings  ;  and  on  the  hind  wings 
seven  small,  square,  pale  yellow  spots,  namely,  one  before  the 
middle  and  the  others  in  pairs  behind  it. 

Expands  IJ  inch. 

Of  this  skipper  I  have  seen  only  the  female,  which  was 
taken  in  Cambridge  in  the  month  of  June.  Its  upi)er  side 
is  very  much  like  that  of  the  Hobomok  skipper,  but  it  differs 
from  it  in  the  color  and  markings  of  the  under  side,  and 
seems  not  to  have  been  described  before.  I  have  therefore 
given  it,  as  a  new  species,  the  name  of  an  Indian  warrior. 

Hesperia  Peckius,  Kirby.     Peck's  Skipper.     (Fig.  139.) 

Dark  brown  above  ;  fore  wings  with  a  row  of  contiguous 
tawny-yellow  spots,  extending  from  the  middle  of  the  inner 
margin  towards  the  tip,  where  the  spots  are  more  distant, 
and  a  tawny  line  from  the  base  to  the  middle,  beliind  which, 
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in  tlie  maJe,  is  a  short,  curved,  deep  black  line ;  liind  wings 

with  an   indented  tawny  ban<l,    or   row   of  unequal  spots, 

bcMnd  the  middle,  whicli,  in  the  male,  are  very  intlistiact; 

beneath,    light    brown  :     fore    winM 

Fig.  139,  1      .  ■  1       1     ■    1  11 

marked     witJi     bngiit    yellow    spots ; 

^^^kOEgj^^^B     bind  wings  with  a  very  large,  irreg- 

^^^^^^B|^^      ular,    bright    yellow    spot,    covering    ■ 

^^B^^l^         neai'ly  the  whole  under  sor&ce,  and 

almost  divided  in  two  near  the  middle. 

Expands  from  1,^  to  lA  inch.    " 

This  skipper  was  named  by  Mr.  Kirby  in  honor  of  the  t 
late  Professor  Peck  of  Cambridge,  and  is  figured  i 
scribed  in  the  fourth  volume  of  the  "  Fauna  Boreali  Ameri- 
cana." The  upper  surface  of  the  female  resembles  that 
of  the  same  sex  of  tlie  Phi/la:u»  of  Drury  or  Jlfelliug  of 
Fabricius ;  but  tlie  under  side  is  different.  It  is  found  on 
flowers  in  meadows  in  tlie  latter  part  of  July  and  in  August. 

Jfegpen'ti  Ctmt»  1  Buisduval.     Omes  ?  Skipper. 

Dark  brown  above,  fore  wings  of  the  male  with  a  large 
brassy-yellow  spot,  extending  from  the  front  edge  beyond  tlie  , 
middle,  and  an  oblique  wavy  black  line ;  hind  wings  with  a 
brassy  gloss;  under  sido  of  the  fore  wings  tawny  yellow 
before,  dusky  behind,  with  a  pale  yellow  oblique  spot  near 
the  middle,  and  two  or  tliree  minute  spou  of  the  same  color 
near  tlie  front  margin ;  hind  wings  dusky  ochre-yellow  be- 
neath, with  a  transvei-se  row  of  four  small  paler  yellow 
almost  obsolete  spots ;  head  and  body  glossed  with  gi-een 
above,  yellowish  white  beneath. 

Expands  \-^  inch. 

In  one  individual  from  the  Soulliern  States  there  are  two 
or  three  minute  yellow  dots  on  the  fore  wings  between  the 
oblique  line  and  the  tip.  I  think  it  probable  that  this  may 
be  the  species  figured,  but  not  described,  by  Dr.  Boisduvnl, 
under  llie  above  name.  It  is  found  in  the  hitter  part  of 
July,  but  seems  to  be  i^re,  and  tlie  tenmle  is  unknown  to 
me. 
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Jlftperia  Melacomtl,     Mtilacomet  Ski|)|)er. 

Dark  brown,  sliglitly  glossed  with  greenish  yellow  above, 
the  male  with  a  short,  obhquc  black  lino  on  the  middle  of 
the  fore  wings,  on  both  sides  of  whicli,  in  the  female,  are  two 
yellowish  doti  on  the  middle,  and  two  more  nt'ur  the  front 
margin  and  tip ;  hind  wings  beneath  with  a  transverse  row 
of  four  very  faint  yellowish  dota,  whitb,  however,  are  ofleu 
wanting. 

ExpaTids  lf\i  inch. 

It  resembles  the  preceding  in  some  respects,  but  is  of  a 
uniform  dark  color  above-,  and  is  probably  a  distinct  species. 
It  appears  in  July.  Metacomet  was  the  Indian  name  of  the 
celebrated  King  Philip. 

IlftprTia  AhaUm,  ALaton  Skip]>iT.  (Fig.  1-10.) 
Dark  brown  above ;  fore  wipgs  in  the  male  tawny  before 
the  middle  from  the  base  nearly  to 
the  tip,  the  tawny  portion  'ending  ex- 
ternally in  tlirue  minute  wedge-shaped 
spots ;  on  the  middle  an  oblique  vel- 
vet-black line,  near  the  outer  extrem- 
ity of  which  are  two  or  three  small 
tawny  spots  ;  under  side  spotted  as  above  ;  hind  wings  with- 
out spot  above ;  of  a  greenish  or  dusky  yellow  tinge  below, 
with  a  transverse  curved  row  of  four  minule  yellowish  dots, 
which  are  often  very  faint  or  entirely  wanting.  In  the  fe- 
male there  is  a  tawny  dash  along  the  front  maigin  of  the 
fore  wings,  and  the  oblique  black  line  is  wanting,  hut  tlie 
other  spots  are  larger  and  more  distinct. 
Expands  from  1  inch  to  \-^, 

The  markings  on  the  fore  wings  somewhat  resemble  those 
of  H,  Leonardus,  hut  in  other  respects  it  is  different,  and  is 
much  inferior  in  size.  It  was  captured  many  yeai-s  ago  in 
Milton,  and  I  have  given  it  the  name  of  an  Indian  from  tliat 
vicinity. 
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fore  part  of  the  body,  and  remain  immovably  fixed  in  this 
posture  for  hours  together.  In  the  winged  state,  the  true 
SphingeB  are  known  by  the  name  of  humming-bird  moths, 
from  the  sound  wliich  they  make  ui  flying,  and  hawk-motlis, 
from  their  habit  of  hovering  in  the  air  wliile  taking  their 
food.  These  humming-bird  <r  hawk  moths  may  be  seen 
during  tlie  morning  and  evening  twiliglit,  flying  with  great 
swiftness  from  flower  to  flower.  Tlieir  wings  are  long, 
narrow,  and  pointed,  and  are  moved  by  powerftd  muscles, 
to  accommodate  which  their  bodies  are  very  tliick  and  ro- 
bust. Their  tongues,  when  uncoiled,  are,  for  the  most  part, 
excessively  long,  and  with  them  they  extract  the  honey  from 
the  blossoms  of  the  honeysuckle  and  other  tubular  flowers, 
while  on  the  wing.  Other  Sphinges  fly  during  the  daytime 
only,  and  in  the  brightest  sunshine.  Then  it  is  that  our 
large  clear-winged  Sesia3  make  their  appearance  among  the 
flowers,  and  regale  themselves  with  tlieir  sweets.  The 
fragrant  Phlox  is  their  especial  favorite.  From  their  size 
and  form  and  fan-like  tails,  from  their  brilliant  colors,  and 
the  manner  in  which  they  take  their  food,  poised  upon 
rapidly  vibrating  wings  above  the  blossoms,  they  might 
readily  be  mistaken  for  humming-birds.  The  ^gerians  are 
also  diunial  in  their  habits.  Tlieir  flight  is  swift,  but  not 
j)rolonged,  and  they  usually  alight  while  feeding.  In  fonn 
and  color  they  so  much  resemble  bees  and  wasps  as  hardly 
to  be  distinguished  from  them.  The  Smerinthi  are  heavy 
and  sluggish  in  their  motions.  They  fly  only  during  the 
night,  and  apparently,  in  the  winged  state,  take  no  food, 
for  their  tongues  are  very  short,  and  indeed  almost  invisible. 
The  Glaucopidians,  or  Sphinges  with  feathered  antenna), 
fly  mostly  by  day,  and  alight  to  take  their  food,  Hke  many 
moths,  which  some  of  them  resemble  in  forai,  and  in  their 
transformations.  The  cateqjillars  of  the  Sphinges  have  six- 
teen legs,  placed  in  pairs  beneath  the  first,  second,  third, 
sixth,  seventh,  eighth,  ninth,  and  last  segments  of  the  body ; 
all  of  them,  except  the  -^Egerians  and  Glaucopidians,  have 
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either  a  kind  of  horn  or  a  tubercle  on  the  top  of  the  last 
segment,  and,  when  at  rest,  sit  with  the  fore  part  of  the  body- 
elevated. 

Having  devoted  a  large  portion  of  this  treatise  to  a  de- 
scription of  the  spinning-moths,  my  observations  on  the 
other  insects  of  this  order  must  be  brief,  and  confined 
to  a  few  species,  which  are  more  particularly  obnoxious 
on  account  of  their  devastations  in  the  caterpillar  state. 
Those  persons  who  are  curious  to  know  more  about  the 
Sphinges  than  can  be  included  in  this  essay,  are  referred 
to  my  descriptive  catalogue  of  these  insects,  contained  in 
the  thirtv-sixtli  volume  of  Professor  Silliman's  "  Journal 
of  Science."  ^^ 

Every  farmer's  boy  knows  the  potato-worm,  as  it  is  com- 
monly called ;  a  large  green  caterpillar  (Fig.  142),  with  a 
kind  of  thorn  upon  the  tail,  and  oblique  whitish  stripes  on 
the  sides  of  the  body.  This  insect,  which  devours  the  leaves 
of  the  potato,  often  to  the  great  injury  of  the  plant,  grows 
to  the  thickness  of  the  fore-finger,  and  the  length  of  three 
inches  or  more.  It  attains  its  full  size  from  the  middle  of 
August  to  the  first  of  September,  then  crawls  down  the  stem 
of  the  j)lant  and  buries  itself  in  the  ground.  Here,  in  a  few 
days,  it  throws  off  its  caterpillar-skin,  and  becomes  a  chrysa- 
lis (Fig.  143),  of  a  bright  brown  cc^lor,  with  a  long  and 
slender  tongue-case,  bent  over  from  the  head  so  as  to  touch 
the  breast  onlv  at  the  end,  and  somewhat  resembling  the 
handle  of  a  pitcher.  It  remains  in  the  ground  through  the 
winter,  below  the  reach  of  frost,  and  in  the  following  sum- 
mer  the  chrysalis-skin  bursts  open,  a  large  moth  crawls  out 
of  it,  comes  to  the  surface  of  the  ground,  and,  mounting 
upon  some  neighboring  plant,  waits  till  the  approach  of 
evening  invites  it  to  expand  its  untried  wings  and  flv  in 
search  of  food.     This  large  insect  has  generally  been  con- 

[  12  A  moro  complete  monograjih  of  the  Sphinces  has  been  hitely  published  iii 
the  Jouriml  of  the  Acndemy  of  Natunil  Sciences  of  rhilmlelphia,  1851),  Art.  V., 
p.  97,  by  Dr.  Hruckinridgo  Clemens,  of  Easton,  Penn.  — Morris.] 
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founded  with  llie  Carolina  Sphinx  (^SphtTix  Carolina  of  LiO; 
naiiia,  Fig.  145,  Fig.  1-16,  larva.  Fig.  147,  pupa),  whicli  { 


closely  resembles.  It  measures  across  the  wings  about  fiVl 
inches ;  is  of  a  gray  color,  variegated  witli  blackish  lines 
^_  jj,  and   bands  ;    and   on   each 

side  of  the  body  there  are 
five  round,  orange-colored 
spots  encircled  with  black. 
Hence  it  Is  called  by  Eng- 
lish entomologists  Sphinx  qtiinquemaoulatut  (Fig.  144), 
five-spotted   Spliins,      Its   tongue  can   be  unrolled   to   ' 
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length  of  five  or  six  inches,  bnt,  when  not  lu  use,  is  coiled 
like  a  watch-spring,  and  is  almost  entirely  concealed  be- 
tween two  large  and  thick  feelere,  under  the  head, 

Among  tlie  numerous  insects  that  infest  our  noble  elm^. 
the  largest  is  a  kind  of  Sphinx,  wliieh,  from  tlie  four  slioit 
honis  on  tlie  fore  part  of  the  hack,  1  have  named  C'eratomia  " 
quadricomia   (Fig.    148),   or   four-homed    Ceratoinia,     On 


some  trees  these  Sphinges  exist  in  great  numbers,  and  their 
ravages  tJion  become  very  obvious ;  while  a  few,  though 
capable  of  doing  considerable  injury,  may  escape  notice 
among  the  thick  foliage  which  constitutes  their  food,  or  will 
only  be  betrayed  by  the  copious  and  regularly  formed  pellets 
of  excrement  beneath  the  tives.  They  are  very  abundant 
during  the  months  of  July  and  August  on  the  large  elms 
which  surround  tJie  northern  and  eastern  sides  of  the  Com- 
mon in  Boston  j  and  towards  the  end  of  August,  wlien  they 
descend  from  tlio  trees  for  the  purpose  of  going  uito  the 
ground,  they  may  often  be  seen  crawling  iu  the  Mall  in 
considerable  numbers.  These  caterpillara  (Fig.  149),  at 
tills  period  of  their  existence,  are  about  three  inches  and  a 
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lialf  in  length,  are  of  a  pale  green  color,  with  aeven  oliU^ 


wliite  lir 


sach  side  of  the  body,  and  i 


ofm 


iiotclies,  like  saw-teeth,  on  the  hack.     The  four  short  htV 


on  their  slioulders  ore  also  notched,  and,  like  most  other 
Siihin^-s,  they  have  a  long  and  stiff  spine  on  the  liinder 
exlremily  of  tlie  body.  Tlu-y  enter  the  earth  to  become 
chrj-salids,  and  paas  the  winter,  and  come  fiarth  in  the 
winged  state  in  the  month  of  June  following,  at  which  time 
ihe  moths  may  often  be  found  on  the  tmnks  of  trees,  or 
on  fences  in  the  \-ifini;y.  In  this  state  their  winjia  expand 
nearly  five  iiiciies,  are  of  a  light  brown  color,  variegated 
witli  dark  brown  and  white,  and  the  hinder  part  of  die  body 
is  marked  willi  five  longitudinal  dark  brown  linos.  A  young 
friend  of  mine,  in  Boston,  once  cajitured  on  the  trunks  of 
the  trees  a  large  number  of  these  moths  during  a  morning's 
walk  in  the  Mall,  although  obliged  to  be  on  tlie  alert  to 
escape  from  the  guardians  of  the  Common,  whose  duty  it 
was  to  prevent  the  grass  from  being  trodden  down.  Nearly 
all  of  tliese  epecimens  were  females,  ready  to  deposit  their 
eggs,  with  which  tlieir  large  bodies  were  com]»letcly  filled. 
On  being  taken  they  made  scarcely  any  efforts  to  escape, 
and  were  safely  carried  away.  It  would  not  be  dithcult, 
by  such  means,  veiy  considerably  to  reduce  tlie  numlier  of 
iIk'so  destructive  insects ;  in  addition  to  which  it  might  lie 
fX])edient,  during  the  proper  season,  for  our  city  authorities 
to  nnjiloy  persons  to  gather  and  kill  every  morning'  tho  cat- 
erpillai'8  which  may  be  found  in  those  public  walks  where 
they  abound. 

From  the  genus  Sphinx  1  ha%'e  separated  niiolli 
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to  which  I  have  given  the  nomo  of  Pk'datnpdui,*  fiom  tlie 
dreumslAnco  tlmt  the  larva;  or  caterpillai-s  live  ujioii  tlie 
grape-Tine.  When  youny  tliey  have  a  long  and  slendL-i-  tail 
recurved  over  the  buck  like  tliat  of  n  dog ;  but  tliis.  after 
one  or  twu  changes  uf  tlie  skin,  disappeai-s,  and  nothing 
remains  of  it  but  a  smooth,  eye-llkc,  raised  spot  on  the  loji 
of  the  last  segment  of  the  body.  Some  of  these  eateqiillars 
are  pale  green  and  others  are  brown,  and  the  sides  of  tlieir 
body  are  ornamented  by  sis  cream-col orwt  spots,  of  a  bi-oad 
oval  shape,  in  tbe  S[>ecies  which  produces  the  Satrllitlu  of 
Linnxus;  narrow  oval  aJid  scalloped,  In  that  which  is  trans- 
formed to  tho  species  called  Ac/temtm  (Fig,  loO)  by  Drury.'* 


They  have  tlie  power  of  vriUidrawing  the  head  and  the  first 
three  segments  of  tbe  body  within  the  fourth  segment,  whicR 
gives  tlicm  a  short  aiid  blunt  appearance  when  at  rest.  As 
tbcy  attain  to  the  length  of  threo  inches  or  more,  and  are 
tliick  in  proportion,  tliey  consume  great  quantities  of  leaves  ; 
and  the  long  Wfless  branches  of  tlio  vine  too  often  afford 
evidence  of  their  voracity.  They  also  devour  tlie  leaves 
of  the  common  creeper  (^Ampehpsig  quimjuefolid),  which, 
with  those  of  our  indigenous  vines,  were  their  only  food  till 
the  introduction  and  increased  cultivation  of  foreign  vines 
afforded  them  an  additional  snpply.  They  come  to  their 
growth  during  the  month  of  August,  enter  tlie  earth  lo 
transform,  and  appear  in  the  winged  or  moth  state  the 
following  summer,  in  June  and  July.  Tlie  SateUitia  Hawk- 
moth  (Plato  V.  Fig.  2)  expands  from  four  to  five  inches, 

•  Th«  llleml  signlrfonliou  of  \hn  won!  !■,  /(ore  tht  rinc, 

["i*.  athtaum  i»  SjJiiiix  rraiitor  Cmraer  aud  Hubncr.  — M'imrib.] 


and  is  of  a  l%ht  olive  color,  variegated  with  patches  of  dart- 
er olive.     Tlie  Achemon  (Plate  V.  Fig.  8;  Fig.  151,  pupa) 
J,.    1^1  expands  from  three  to  four 

inches,  is  of  a  reddish  ash- 
color,  with  two  triaiigolar 
patches  of  deep  brown  on 
tlie  ihoras,  and  two  sqnai-e 
wing ;  thi'  hind  wings  are  pink,  with  a 


■  the  middle,  and  a  broad  aah-colored 


grapes, 
I  ha^H 

cfynwn      I 


ones  on  each  fu 
deeper  red  spot 
border  behind. 

The  grape-vine  anifers  Btill  more  severely  from  the  rav- 
ages of  another  kind  of  Sphinx  caterpillars,  smaller  in  size 
than  the  preceding,  and  like  tliem  solitary  in  tlieir  habits, 
but  more  numei-ous,  and,  not  content  with  eadiig  tlie  leaves 
alone,  in  their  progress  from  leaf  to  leaf  down  the  stem, 
they  stop  at  eveiy  cluster  of  fruit,  and,  either  from  stupidity 
or  disappointment,  nip  off  the  stalks  of  the  half-grown  grapes, 
and  allow  them  to  fall  to  the  ground  untasted.  I 
gathered  under  a  single  vine  above  a  t^uart  of  unripe 
thus  detached  during  one  night  by  these  caterpillars. 

They  are  naked  and  fleshy,  like  those  of  the  Aelwmon 
and  Satellitia,  and  are  generally  of  a  pale  green  color 
(sometimes,  however,  brown),  with  a  row  of  orange-colored 
sjiota  on  the  top  of  tlio  back,  sis  or  seven  oblique"  darker 
green  or  brown  lines  on  each  side,  and  a  short  8|>iiic  or  horn 
on  the  hinder  extremity.  The  head  is  veiy  small,  and,  with 
the  fore  part  of  the  body,  is  somewhat  retractile,  but  not  so 
completely  as  in  the  two  preceding  species.  The  fouith  and 
fifth  segments  being  very  large  and  swollen,  while  tho  tlireo 
anterior  segments  taper  abruptly  to  the  head,  tho  fore  part 
of  the  body  presents  a  resemblance  to  the  head  and  snout 
of  a  hog.  This  suggested  the  generical  name  of  Chaero- 
eampa,  or  hog-caterpillar,  which  has  been  ajiplied  to  some 
of  these  insects.  (Fig.  1.52,  caterpillar  covered  wiOi  cocoons 
of  a  parasitic  Hymenopterous  insect ;  Fig.  153,  tlie 
natural  size  and  mngnitied.) 


Jie  paraai^^H 
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The  species  under  consideration  is  found  on  llie  vine  and 
tlio  creeper  in  July  and  Augnst ;  when  iully  grown,  it  de- 
scends to  the  ground,  conceals  itself  under  iallen   leaves, 


Fig.  15S. 


wliich  it  draws  together  hy  a  few  threads  so  as  to  form  a 
kind  of  cocoon,  or  covers  itself  with  grains  of  earrh  and 
ruhbtsh  in  the  same  way,  and  under  this  iinperfect  cover 
it   changes   to   a  pujia   or  chrysalis  „^  j^ 

(Fig.  lo4),  and  finally  apjienrs  in 
the  winged  stale  in  the  month  of 
July  of  tlie  following  year.  The 
moth,  to  which  Sir  James  Edward  Smith  gave  the  name 
of  Pampinatrix^*  (Plate  V.  Fig.  4),  from  its  living  on  tlie 
shoots  of  the  vine,  expands  from  two  and  a  half  to  three 
inches,  is  of  an  olive-gray  color,  except  the  hind  wings, 
wliicli  arc  rust-colored,  and  the  fore  wings  and  shoulder- 
covers  are  traversed  with  olive-green  bands. 

Among  the  Sphinges  of  Massachusetts  may  be  mentioned 
tliose  belonging  to  the  genas  SntertntJuis,  whose  tongue  is 
very  short  and  scarcely  visible,  and  whoso  fore  wings  are 
generally  scalloped  on  the  outer  edge.  Their  caterpillars 
are  rough  or  granulated,  with  a  stout  thorn  on  tlio  tail,  and 
a  triangular  head,  the  apex  of  the  triangle  corresponding 
to  the  crown.  The  blind-oycd  Smerinthus  (5.  exccecata. 
Fig,  155)  is  fawn-colored,  clouded  with  brown,  except 
the  hind  wings,  which  are  ros<M;oIored  in  the  middle,  and 
ornamented  with  an  eye-like  black  spot  having  a  pale  blue 
centre.     The  caterpillar  lives  on  the  apple-tree,  but  is  not 


[" 


I,,] 


i  Sphii 
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common  enougii  to  prove  seriously  injuriotts.  The  same 
observfttion  will  apply  to  lliat  of  the  chocolate  brawn-cyecl 
Spliinx  {Smerittlhus  7>ii/opii),  wliicli  lives  on  iho  wiM-cherry- 


tree,  and  to   the   walnut  Sphinx   (^SmerinthiB   JugVx 
which  lives  on  tho  black  walnut  and  butternut.     The  lattt-r 
s]>ecies  is  destitute  of  eye-liko  spots  on  the  hind  wings. 

Of  those  belonging  to  the  genus  Sphinx  projwr,  that 
which  bears  the  specific  name  drujaftramm  inhabits  tho 
liackbcrry  ( CdtU  occidentalia)  and  the  plum-tree  ;  Sphinx 
KalmitE  inhabits  the  broad-leaved  laurel  (^Kahnia  latifoUa) ; 
the  caterpillar  of  t]ie  GonKut  is  found  on  the  apple-tree ; 
that  of  the  gi'eat  ash-colored  Sphinx  (.?.  dnerea)  on  the 
lilac  ;  Uylreug  on  the  black  alder  (^Prinoa  pliiler,  &c.) 
and  whortlebcrrj' ;  and  the  curiously  checkered  caterpillar 
of  Sphinx  conif'erarum  on  pines.  Of  tlie  hog-caterjalhirs, 
those  of  Chieroeampa  eharilui  and  vertieiilor  may  be  found 
on  swamp  pinks  (_Axaleu  vuno^a  and  iiwUfii/ra).  The  cater- 
pillar of  the  white-lined  morning  Sphinx  (^DvUephUa  lineata) 
feeds  upon  purslane  and  turnip  leaves ;  and  that  of  Deile- 
phila  (Jiiam-fmeni  on  tJie  willow-herb  (^Epilobium  angavti- 
folium).  The  clear-winged  Sphinges,  Se»ia  pcl/ugvs^  (Fig. 
l.")G)  and  difftni*,  are  distingiiislied  by  their  transparent 
wings  and  their  fim-shaped  tails.     Tliey  hover  over  flowers, 
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like  hamming-birJs, 
during  tlie  daytime, 
in  t)ie  months  of  July 
and  August,  Thcy'r 
caterpillara  bear  a 
general  resemblnncu 
to  tliose  of  tlie  genus 
Spliins.  and,  aa  far 
as  ihey  are  known, 
seem  to  possess  the 
same  liabits. 

The  jEgerians  (-^Egeriad^)  constitute  a  very  distinct 
group  among  Sphinges.  They  aiv  easily  rocogniiwd,  in  the 
perfected  or  winged  state,  by  their  resemblance  to  bees, 
liomets,  or  wasps,  by  their  narrow  wings,  which  are  mostly 
transparent,  and  by  the  tufts  or  brush  at  tlie  end  of  tJie 
body,  wliicli  they  liave  the  power  of  spreading  out  like  a  fen 
at  pleasure,  Tliey  fly  only  in  the  daytime,  and  frequently 
alight  to  bask  in  tho  sunshuio.  Theu'  habits,  in  the  eater- 
pillar  state,  are  entirely  different  from  those  of  tlie  other 
Sphinges ;  the  latter  living  exposed  Upon  plants  whose 
leaves  they  devour,  while  the  cateri>illar3  of  tho  ^Egeriaiis 
are  concealed  within  the  sterna  or  roots  of  planu,  and 
derive  tlieir  nourishment  from  the  wood  and  pith.  Ilenee 
lliey  are  commonly  called  borers,  a  name,  however,  which 
is  equally  applicable  to  tlic  larva:  or  youug  of  many  insects 
of  otlier  ordei-s. 

Tlie  caterpillars  of  the  ^gerians  are  whitish,  soft,  and 
sliglitly  downy.  Like  those  of  other  Sphinges  tliey  Lave 
sixteen  feet,  but  they  are  destitute  of  a  thorn  or  prominence 
on  the  last  segment  of  the  body.  When  they  have  oume 
to  their  fbll  size,  they  enclose  themselves  in  „g_  jjj^ 

oblong  oval  cocoons  (^Fig.  IJi),  made  of 
fragments  of  wood  or  hark  cemented  by  a 
gummy  matter,  and  within  these  are  trans- 
formed to  clirysiilidi.     Tlie  latter  are  of  a  sliining  bay  color. 


and  the  edges  of  the  abdominal  segments  are  armed  witli 

transverse   rows   of  short  teeth.      By  memiB   of  these  little 

teeth,  the  clirj-salis,  just  btlbre  it  is  about  to  be  transformed 

to  a  winced  insect,   works   Its  way  out  of 

«K-  IM.  ,  "  ,  ,        ,  ,       ,       ,     ,       . 

^^  the  cocoon,  and  partly  tlirough  the  liole,  m 

jMM  the  stem  or  root,  wliieh  the  catei-pillar  had 

gy  /  previously  made;  and  the  shell  of  the  clirj's- 

^ba^^^     »lis  (Fig.  lo»)  is  left  half  emerging  from  the 
^^Pim^^^     orifice,  after  tlie  moth  has  cscajicd  from  it. 

The  !ish-tree  suffers  very  much  from  the  attacks  of  borers 
of  this  kind,  wliich  perforate  tlie  bark  and  sap-wood  of 
tlie  tnuik  from  the  roots  upwards,  and  are  also  found  in 
all  the  branches  of  any  considerable  size.  The  trees  thus 
infested  soon  show  symptoms  of  disease,  iji  the  deatli  of 
branches  near  the  summit ;  and,  when  the  insects  become 
numerous,  the  trees  no  longer  increase  in  size  and  height, 
and  premature  decaj'  and  death  ensue.  These  borers  as- 
sume tJie  chrysalis  form  in  the  month  of  June,  and  the 
chrysalids  may  be  seen  projecting  half-way  from  tlie  round 
holes  in  tlie  bark  of  the  tree  in  this  and  the  following 
month,  during  wlilcli  time  their  final  transformation  is  ef- 
fected, and  tliey  burst  open  and  escape  from  the  shells 
of  tlie  clirysalis  in  the  winged  or  moth  state.  Under  this 
fonn  this  insect  was  described,  in  my  paper  in  Professor 
Silliman's  "Journal  of  Science,"  by  the  name  of  TroeJd- 
liam*  denudatam;  as  the  habits  of  the  larva  arc  now 
ascertained,  we  may  call  it  the  ash-tree  TrockiHum.  Its 
general  color  is  brown ;  the  edges  of  the  collar  and  of 
the  abdominal  rings,  the  shins,  the  feet,  and  the  nnder 
side  of  the  antenna  are  yellowish.  The  hind  wings  are 
transparent;  the  fore  wings  are  opaque  and  brown,  varie- 
gated with  rust-red  ;  they  have  a  transparent  si>ace  near  llie 
dps,  and  expand  about  ait  inch  and  a  half. 

•  Thn  -warA  TViwfttfimn  U  clcriwd  rhim  ThxhUia,  tin  wkiitlflc  narip  of  tlio 
buminiJig-binl  ^nuai  and  those  iii^ecli  ncv  euuivtinict   callvJ  liiui]niliig--binl 
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During  tliti  month  of  August,  the  sqiiasli  and  otlier 
cucurbitiiceous  vines  ai'a  frequently  found  to  die  suddenly 
down  to  the  root.  The  cause  of  this  premature  death  is 
a  little  borer  (Fig.  159,  larva),  which  be-  fi,.  uq. 

^ns  its  operations  uear  the  ground,  per- 
forates the  Gtom.  and  devours  the  interior. 
It  afterwards  enters  Uie  soil,  forms  a  cocoon  (Fig.  100, 
cocoon  containing  chrysalis)  of  a  gummy 
substance  covered  witli  particles  of  earth, 
changes  to  a  chiysalis,  and  comes  fonh 
the  next  summer  a  winged  insect.  Tliis 
is  conspicuous  for  its  omngc-colorcd  botly,  sjjotted  with 
black,  and  its  hind  legs  fringed  with  long  orange-colored 
and  black  liairs.  The  hind  wings  only  are  transparent,  and 
the  fore  wings  expand  from  one  inch  to  one  inch  and  a  half. 
It  deposits  its  eggs  on  the  vines  close  to  the  roots,  and  may 
be  seen  flying  about  the  plants  from  the  10th  of  July  till 
the  middle  of  August.  This  insect,  which  may  he  called 
tlie  squash-vine  iEgeria,  was  first  described  by  me  in  the 
year  1828,  under  tlje  name  of  ^i'f/ma"'  Cueurbitw  (Plate 
V.  Fig.  8),  the  trivial  name  indicating  the  tribe  of  plants 
on  which  the  caterpillar  feeds,* 

The  peniicious  borer  (Fig.  161,  larvit) 
whicli,  during  many  years  past,  has  proved 
verv  destnictive  to  peach-trees  tliroughout 
tlie  United  States,  is  a  species  of  JEgeria, 
named  exitiota  (Plate  V.  Fig.  6,  male),  or 
the  destructive,  by  Mr.  Say,  who  fii-st  scientifically  described 
it  in  tlie  third  volume  of  tlie  "  Joiu-nal  of  the  Academy  of 
Natural  Sciences  of  Philadelphia,"  and  subsequently  gave 
a  representation  and  account  of  it  in  his  "  American  En- 

(!•  Tlio  genus  ^fffWii  Fnb.  1»  now  WrjMted  by  iho  best  snlhoritipB,  and  all 
tb*  •pedes  nra  put  uodor  TrochiUam  Scojioli,  whieli  luu  tlie  jirioritf  by  tliirty 
ymn.  —  MoBKls.] 

•  Sec  New  England  Fnrtner,  Vol.  1111.  p.  S3  ;  my  Di«conrfo  baftre  tho 
U»«iicfaTi>el»  Hnnieultnrnl  Society,  lu  18S9,  p.  H;  BOil  SUUinui'*  Joun)«l, 
Vol.  XXXVl.  p.  310. 
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tomology,"  In  the  fiftU  volume  of  the  "New  Er^fand 
Farm'Ji' "  X  ila^*e  given  tlie  history  of  this  insect,  have  mea- 
tioned  the  principal  autJiors  who  liave  noticed  it,  and  rec- 
ommendwl  jireventive  measures,  which  have  been  foond 
eDtictual  in  protecting  the  peach-tree  from  its  mo§t  serious 
attacks. 

The  eggs,  from  which  these  borers  are  liatched,  are 
deposited,  in  tlie  course  of  the  summer,  upon  the  trunk 
of  the  tree  nt-ar  the  root;  tlie  borers  penetrate  tlie  bark, 
and  devour  the  inner  bark  and  sap-wood.  Tlie  seat  of 
their  operations  is  known  by  the  castings  and  gum  which 
issue  from  the  holes  in  the  tree.  When  tliese  borers  are 
nearly  one  year  old,  they  make  tiieir  cocoons  either  imder 
the  bark  of  the  trunk  or  of  the  root,  or  in  the  eartti  and 
gum  contiguous  to  tlie  base  of  the  trees ;  soon   afterwards 

ng.  ira  ^'^'^  "'"^  tiunsformod  to  clirysalids  (Fig.  102), 
^^_^  (^ Plate  V.  Fig.  T,  chrysalis  from  which  the  moth 
has  escaped,}  and  finally  come  fortli  in  the 
winged  state,  and  lay  the  eggs  for  another  generation  of 
borers.  The  last  transtbrmation  takes  place  from  June  to 
October,  most  frequently,  however,  during  the  month  of 
July,  in  the  St;ite  of  Massachusetts.  Here,  although  there 
are  several  broods  produced  by  a  succession  of  hatches,  there 
is  but  one  rotation  of  metamorphoses  consummated  within 
a  year.  Hence  borers,  of  all  sizes,  will  be  found  in  tlio 
trees  throughout  the  year,  although  it  seems  to  bo  necessary 
that  all  of  them,  whether  more  or  less  advanced,  should 
pass  through  one  winter  before  they  appear  in  the  winged 
state. 

Under  its  last  form,  this  insect  is  a  slender,  dark-blue, 
foor-winged  moth,  having  a  slight  rcsembhmce  to  a  wasp 
or  ichneimi on-fly,  to  which  it  is  sometimes  likened.  The 
two  sexes  differ  greatly  from  each  other,  so  much  so  as  to 
have  caused  tliem  to  bo  mistaken  for  two  distinct  species. 
The  male  (Plate  V.  Fig.  ti),  which  is  much  smaller  than 
the   female,   has   all    the   wings   transparent,   but   bordered 


THE    PEACH-TBEE    BOREB. 


833 


and  veined  with  steel-blue,  which  is  the  general  color  of 
the  body  in  both  sexes ;  the  palpi  or  fetJers,  the  edges 
of  the  collar,  of  the  shonlder-covers,  of  the  rings  of  the 
abdomen,  and  of  the  brush  on  the  tail,  are  pale  yellow, 
ttiid  there  are  two  rings  of  the  sanie  yellow  color  on  the 
shins.  It  exjiands  about  one  inch.  The  fore  wings  of  tho 
fifinale  are  bine,  and  opaque,  the  hind  wings  transparent, 
and  bordered  and  veined  like  those  of  the  male,  and  the 
middle  of  the  abdomen  is  enclitJed  by  a  broad  orange- 
colored  belt.     It  expands  an  inch  and  a  half,  or  more. 

This  insect  does  not  confine  its  attacks  to  the  peach-tree. 
I  hai-e  ivpeatedly  obtained  both  sexes  from  borers  iuliabit- 
ing  the  i-xcrescencea  which  aro  foimd  on  thu  trunks  and 
limbs  of  the  cherry-tree ;  and,  moreover,  I  have  fi-equesitly 
tnken  them  in  connection  on  the  trunks  of  cheny  and  of 
peach  trees.  They  sometimes  dei>osit  their  eggs  in  the 
crotches  of  the  branches  of  the  peach-tree,  where  tiie  borera 
will  subsequently  be  found ;  but  the  injury  sustamed  by 
their  operations  in  such  parts  Iiears  no  coraiiariaon  to  that 
resulting  from  their  attacks  at  the  base  of  the  tree,  which 
tlioy  too  often  completely  ^rdle,  and  thus  cause  its  pr^nar 
hire  decay  and  death. 

The  following  plan,  which  was  recomrawided  by  me  in 
tlie  year  1826,  and  has  been  tried  with  complete  success 
by  several  jx^rsons  in  this  vicinity,  will  effectiially  protect 
tlie  neck,  or  ini»st  vital  part  of  the  tree,  from  injury.  Ife- 
irove  the  earth  around  the  base  of  the  tree,  crush  and 
destroy  the  cocoons  and  borers  which  may  be  found  in  it, 
and  under  tho  bark,  cover  the  wounded  parts  with  the 
common  clay  comptwitJon,  and  surround  tho  trunk  with 
a  Btri|j  of  shcathing-pai«.T  eight  or  nine  inches  wide,  which 
should  extend  two  inches  bcluw  the  level  of  the  stai,  and 
be  Bocurtd  with  strings  of  matting  alwve.  Fresh  mortar 
should  then  bo  placed  around  the  root,  so  as  to  confine 
tlie  paper  and  prevent  access  beneath  it,  and  the  remaining 
cavity  may  bo  filled  with  new  or  unexhausted  loam.     This 
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operation  should  be  performed  in  the  spring,  or  during  the 
month  of  June.  In  the  winter  the  strings  may  be  removed, 
and  in  the  following  spring  the  trees  should  again  be  exam- 
ined for  any  borers  that  may  have  escaped  search  before, 
and  the  protecting  applications  should  be  renewed. 

In  Europe  tliere  is  a  species  of  ^geria^  named  by  Lin- 
naeus tipuliformis^  which  has  long  been  known  to  inhabit 
the  stems  of  the  currant-bush.  This,  or  an  insect  closely 
resembling  it,  is  -far  too  common  in  America,  in  the  culti- 
vated currant,  with  which  it  may  have  been  introduced  from 
•  Europe.     The  caterpillars  arc  produced  from  eggs  laid  sin- 

gly, near  the  buds ;  when  hatched,  they  penetrate  the  stem 
to  the  pith,  which  they  devour,  and  thus  forai  a  burrow 
of  several  inches  in  length  in  the  interior  of  the  stem. 
As  the  borer  increases  in  size,  it  enlarges  the  hole  com- 
municating with  its  burrow,  to'  admit  of  the  more  ready 
passage  of  its  castings,  and  to  afford  it  the  means  of  escape 
when  it  is  transformed  to  a  moth.  The  inferior  size  of 
the  fruit  affords  an  indication  of  the  operations  of  the 
borers ;  and  the  perforated  stems  frequently  break  off  at 
tlic  part  affected,  or,  if  of  sufficient  size  still  to  support  the 
weight  of  the  foliage  and  fruit,  they  soon  become  sickly, 
and  finally  die. 

In  some  gardens,  nearly  every  currant-bush  has  been 
attacked  by  these  borers ;  and  instances  are  known  to  me 
wherein  all  attempts  to  raise  currant-bushes  fi'om  cuttings 
have  been  baffled,  during  the  second  or  third  year  of  the 
growth  of  the  plants,  by  the  ravages  of  these  insects.  They 
complete  their  transformations,  and  appear  in  the  moth  state, 
!  about  the  middle  of  June. 

The  moth  is  of  a  blue-black  color ;  its  wings  are  trans- 
I  parent,  but  veined  and  fringed  with  black,  and   across   the 

tips   of  the  anterior  pair  tliere  is  a  broad   band,   which  is 
j  more  or  less  tinged  with  copper-color ;  the  under  side  of 

j  the   feelers,   the   collar,    the   edges   of  the   shoulder-covei's, 

I  and  tlu'ee  veiy  narrow  rings  on  the  abdomen,  are  golden 
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yellow.  The  wings  expand  three  quarters  of  an  inch,  or  a 
little  more. 

Some  years  ago,  it  was  ascertained  that  a  species  of 
Mj/ena  inliabited  the  pear-tree  in  this  State ;  and  it  is  said 
ttiat  considerable  injury  has  resulted  from  it.  An  infested 
tree  may  he  known  by  the  castings  thrown  out  of  the 
small  perforations  made  by  the  borers,  which  live  under 
the  hark  of  the  trunk,  and  subsist  cliieily  upon  the  inner 
hark.  They  make  their  cocoons  under  the  bark,  and  cliaiigc 
to  chrysalids  in  the  latter  part  of  summer.  The  winged 
insects  appear  in  the  autumn,  having,  like  others  of  this 
kind,  left  their  clirj-saiis-skins  projecting  from  the  orifice 
of  the  holes  which  they  had  previously  made.  In  its  winged 
form,  this  ^geria  is  very  much  like  that  which  inhabits 
the  currant-bush ;  but  it  is  a  smaller  species.  It  was 
described  by  me  hi  the  year  1830,  under  the  name  of 
^■Ei/eria  Pi/rt  (Plato  V.  Fig.  5),  the  pear-tree  ^Egcria ; 
and  my  account  of  it  will  be  found  on  the  second  i)age 
of  the  ninth  volume  of  the  "  New  England  Farmer." 

Its  wings  expand  rather  more  than  half  an  inch;  are 
transparent,  but  veined,  bordered,  and  fringed  with  purplish 
black,  and  across  the  tips  of  the  fore  ^vings  is  a  broad  dark 
band  glossed  with  coppery  tints ;  the  prevailing  color  of  tlie 
ujiper  side  of  the  body  is  purple-black ;  but  most  of  tlie 
under  side  is  golden  yellow,  as  are  the  edges  of  the  collar,  of 
the  slioulder-covors,  and  of  the  fan-shaped  bi-ush  on  the  tail, 
and  there  is  a  broad  yellow  band  across  the  middle  of  the 
abdomen,  preceded  by  two  narrow  bands  of  the  same  color. 

There  are  several  more  insects  ".belonging  to  this  group 
in  Massachusetts,  one  of  which  lives  in  the  stems  of  the 
lilac,  and  another  inhabits  those  of  the  wild  currant,  2iihe» 
fioridam.  The  winged  male  of  the  latter  species  is  remarka- 
ble for  the  very  long,  slender,  and  cylindrical  tuft  or  pencil 
at  the  extremity  of  Uic  body.  Of  the  rest,  there  is  nothing 
particularly  worthy  of  note. 
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The  Glaacoj^diana,*  bo  named  &om  the  glaucous  or  blnisln 
green  color  uf  some  of  tlie  epwies,  are  distinguished  trom 
tbe  other  Sphinges  by  tlieir  nntenniB,  wliich,  in  the  malea.^ 
at   least,  aiid   sometimes   in   both   sexes,  are  ieatliei-ed,  < 
fumislied  on  each  aide  with  httle  slender  branches,  para 
to  each  other  like  the  teetli  of  a  comb.     In  acientitic  wor 
such  anh!nnie  are  called  [lectinated,  from  pect&i,  the  ] 
for  comb. 

The  caterpillars  of  the  Glancopidians  have  ^xteen  1 
are  slender,  and  cylindrical,  with  a  few  hairs  scatter! 
generally  over  the  surface  of  the  body,  or  arranged  i 
little  tufts  ai'isinjt  from  minute  warts,  and  are  witliout  I 
hum  on  the  hinder  extremity.  They  devour  the  leav^ 
of  plujils,  and  make  for  themselves  cocoons  of  coarse  s 
in  wliieh  they  undergo  their  transformallons.  The  clirysa- 
lids  are  oblong  oval,  rounded  at  one  end,  tapering  at  tlie 
other,  and  are  not  provided  witli  transverse  rows  of  teeth 
on  the  sur&ce  of  the  hody.  In  the  caterpillar  and  winged 
states,  in  tlie  nature  of  their  transformations,  and  in  their 
habits,  these  insects  approach  very  closely  to  tJie  Pkalanae, 
or  moths,  forming  the  tlurd  division  of  Lepidopterous  i 
Eccts,  among  which  they  are  arranged  by  some  nutnralial 
There  are  not  innny  of  them  hi  Massachusetts,  and  i 
one  species  requires  to  lie  noticed  here.f 

This  is  the  Proerla  Americana  (Fig.  103),  a  small  i 
lis-  ii!3.  "^  *  blue-black  color,  with  a  salli 

^     II    ^  colored  collar,  and  a  notched  tuft  t 

^^^■■■l^^^^r    the  extremity  of  the  body.    The  wiI^ 
^^^l^^*         wluch  are  verj-  narrow,  expand  i 
^  one   inch.      This    litde    insect 

American  representative  of  the  PrucrtB  vUis  or  anipelt 
of  Kuiope.  which,  in  the  caterpillar  state,  aometimt's  pro 
very  injurious  to  the  grape-vine.     The  tiabits  of  our  apt 
cies  are  exactly  llie  same ;  but   have  been  overlooked, 
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veiy  rart-'ly  obsorved,  ui  this  viciiuty.  The  caterpillars 
are  gregarious,  that  is,  coiisiderahle  numbers  of  them  live 
aiid  teed  together,  collected  sidu  by  side  on  the  snnie  leaf, 
aiid  ouly  disperse  when  they  are  about  to  make  their  co- 
coons. They  are  of  a  yellow  color,  with  a  transverse 
row  of  black  velvety  tutta  on  each  ring,  and  a  few  con- 
spicuous hairs  on  each  extremity  of  the  Iwdy.  They  are 
hat^ihed  from  eggs,  which  are  laid  in  clusters  of  twenty  or 
more  together  on  the  lower  aides  of  the  leaves  of  t)je  grape- 
vine and  creeper ;  and  tliey  come  to  their  growth  from  tlie 
middle  to  the  end  of  August.  They  then  measure  six  tentlia 
or  rather  more  than  one  half  of  on  inch  in  length.  Their 
feet  are  sixteen  in  number,  and  rather  short,  and  their  mo- 
tions are  sluggish,  Wlien  touched,  they  curl  their  bodies 
ddewise  and  fall  to  the  ground,  or,  more  rarely,  liang  sus- 
pended from  the  leaves  by  a  silken  thread.  When  young, 
they  eat  only  portions  of  the  surface  of  tlie  leaf;  but  as  tiiey 
grow  older,  they  devour  all  but  the  stalk  and  princijial  veins, 
and,  passing  ftwm  leaf  to  leaf,  thus  strip  whole  branches  of 
tJieir  foliage.  When  numerous,  they  do  much  damage  to 
the  vines  and  fruit,  by  stripping  off  the  leaves  in  midsum- 
mer, when  most  needed,  I  have  found  them  in  Massachu- 
setts on  tlie  grape-vine  and  on  the  common  creeper,  or  Ampe- 
lopmg  quinquefolia,  ajid  conjecture  tliat  the  latter  constitutes 
tlieir  natural  food. 

About  the  year  1830,  Professor  Hontz  found  tliem  in 
Bwarms  upon  cultivated  grape-vines  at  ChaiH?l  Hill,  in  North 
Carolina ;  and  constant  care  was  required  to  check  their 
ravages  tliere,  during  several  successive  yeai*.  Sevei'al 
broods  appeared  there  in  the  course  of  the  summer;  but 
hitherto,  only  one  annual  brood  has  been  observed  in 
Massachusetts,  although  two  or  more  broods  may  occasion- 
ally be  produced.  WHien  about  to  make  tlieir  cocoons, 
tlie  caterpillars  leave  the  vines,  and  retire  to  some  siheltered 
spot.  They  then  enclose  tliemselvos,  each  in  a  very  tliin, 
but   tough,  oblong   oval   cocoon,   and   soon   afterwiirds   are 
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transformed  to  shining  brown  chrysalids.  Early  in  Julj', 
and  in  the  middle  of  the  day,  I  have  seen  the  moths  flying 
about  grape-vines  and  creepers,  at  which  time,  also,  they 
pair  and  lay  their  eggs.  A  more  full  account  of  this  insect, 
illustrated  by  figures,  will  be  found  in  Hovcy's  Magazine, 
for  June,  1844, 

III.    MOTHS.     {PhalcauE,)* 

The  third  groat  section  of  the  Lepidoptera,  wliich  Lin- 
nsBus  named  Phaloena^  includes  a  vast  number  of  insects, 
sometimes  called  millers,  or  night-butterflies,  but  more  fre- 
quently moths.  The  latter  term,  thus  applied,  comprehends 
not  only  those  domestic  moths  which,  in  the  young  or 
caterpillar  state,  devour  cloth,  but  all  other  insects  belong- 
ing to  the  order  Lepidoptera  which  cannot  be  arranged 
among  tlie  butterflies  and  hawk-moths. 

These  insects  vary  greatly  in  size,  color,  and  structure. 
Some  of  them,  particularly  those  with  gilded  wings,  are 
very  minute ;  wliile  the  Atlas-moth  of  China  (^Attacus 
Atlas) ^  when  its  wings  are  expanded,  covers  a  space  nieft*^- 
uriiig  nearly  nine  inches  by  iive  and  a  half;  and  the  owl- 
moth  (^Erebus  Strix)  has  wings  which,  though  not  so  broad, 
expand  eleven  inches.  Some  female  moths  are  destitute 
of  wings,  or  have  but  very  small  ones,  wholly  unfitted 
for  flight ;  and  there  are  species  whose  wings  are  longitu- 
dinally cleft  into  several  narrow  rays,  resembling  feathers. 
The  stalk  of  the  antenme  of  moths  generally  tai)ors  from 
the  base  to  the  end.  These  parts  sometimes  resemble 
simple  or  naked  bristles,  and  sometimes  they  are  plumed 
on  each  side  of  the  stalk,  like  ieathers.  There  is  often  a 
iXood  deal  of  difference  in  the  antennie,  accordiiiix  to  the 
sex;  feathered  or  j)ectinated  antenna}  being  gem^nilly  nar- 
rower in  the  females  than  in  the  males ;  and  there  are 
some  moths  the  males   of  which  have  feathered  antennas 

♦  Sco  page  820. 
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while  those  of  the  otlier  sex  are  not  feathered  at  all,  or 
only  ftiniished  with  very  short  projections,  hke  teeth,  at  the 
sides.  Most  moths  have  a  sucking-tube,  commonly  called 
the  tongue,  consisting  of  two  hollow  and  tapering  threads, 
united  side  by  side,  and  when  not  in  use  rolled  up  in  a 
spiral  form ;  but  in  many  this  member  is  very  short,  and 
its  two  threads  are  not  united  ;  and  in  some  it  is  en- 
tirely wanting,  or  is  reduced  to  a  mere  point.  Two  palpi 
or  feelers  are  found  in  most  motlis.  They  grow  from  tlie 
lower  lip,  generally  curve  upwards,  and  cover  the  face  on 
each  side  of  the  tongue.  Some  have,  besides  these,  another 
pair,  which  adhere  to  the  roots  of  the  tongue.  Many  moths 
are  said  to  have  no  feelers ;  these  parts  being  in  them  very 
small,  and  invisible  to  the  naked  eye. 

The  caterpillars  of  these  insects  differ  more  from  each 
other  than  the  moths.  In  general  they  are  of  a  cylindrical 
shape,  and  are  provided  with  sixteen  legs ;  there  are  many, 
however,  which  have  only  ten,  twelve,  or  fourteen  legs ;  % 
and  in  a  few  the  legs  are  so  very  short  as  hardly  to  be 
visible,  so  that  these  cateq)illars  seem  to  glide  along  in  the 
manner  of  slugs.  Some  caterpillars  are  naked,  and  others 
are  clothed  with  hairs  or  bristles,  and  the  hairs  are  either 
unifonnly  distributed,  or  grow  in  tufts.  Sometimes  the 
surface  of  the  body  is  even  and  smooth;  sometimes  it  is 
covered  with  little  warts  or  tubercles ;  or  it  is  beset  with 
prickles  and  spines,  which  not  unfrequently  are  compound 
or  branched. 

Many  caterpillai's,  previous  to  their  transformation,  en- 
close themselves  in  cocoons,  composed  entirely  of  silk,  or 
of  silk  interwoven  with  hairs  stripped  from  their  own  bodies, 
or  with  fraCTients  of  other  substances  within  their  reach. 
Some  go  into  the  ground,  where  they  are  transfonned 
without  the  additional  protection  of  a  cocoon ;  others  change 
to  cluysaUds  in  the  interior  of  the  stems,  roots,  leaves, 
or  fruits  of  plants.  The  chrj^salids  of  moths  are  generally 
of  an  elongated  oval  shape,  rounded  at  one  end,  and  tapering 
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almost  to  a  point  at  the  other;  and  they  are  destitute  of 
the  angular  elevations  which  are  found  on  the  chrysalids 
of  butterflies. 

These  brief  remarks,  which  are  necessarily  of  a  very 
general  nature,  and  comprise  but  a  few  of  the  principal 
differences  observable  in  these  insects,  must  suffice  for  the 
present  occasion. 

Linnaeus  divided  the  Moths  into  eight  groups  ;  namely, 
AttcLci^  Bomhyce%^  Noctuce^  Geometrce^  Tartrices^  Pyralides^ 
IHnece^  and  Alucitce;  and  these  (with  the  exception  of  the 
Attaci^  which  are  to  be  divided  between  the  Bomhyces  and 
Nbctuce)  have  been  recognized  as  well-marked  groups,  and 
have  been  adopted  by  some  of  the  best  entomologists  *  who 
succeeded  him. 

1.     Spinners.     (Bomhyces.) 

The  BoMBYCES,  so  called  from  Bombyx^  the  ancient  name 
of  the  silk-worm,  are  mostly  thick-bodied  moths,  with  anten- 
nae in  the  greater  number  feathered  or  pectinated,  at  least 
in  the  males,  the  tongue  and  feelers  very  short  or  entirely 
wanting,  the  thorax  woolly,  but  not  crested,  or  very  I'arely, 
and  the  fore  legs  often  very  hairy.  Their  cateri)illars  have 
sixteen  legs,  are  generally  spinners,  and,  with  few  excep- 
tions, make  cocoons  within  which  they  are  transformed. 

This  tribe  has  been  subdivided  into  a  number  of  lesser 
groups  or  families ;  but  naturalists  are  not  at  all  agreed  upon 
the  manner  in  which  tliese  should  be  arranged.  We  niiffht 
place  at  the  head  of  the  tribe  those  large  moths,  whose 
Sphinx-like  caterpillars  are  naked  and  warty,  and  which, 
in  the  winged  state,  are  ornamented  with  eye-like  spots 
like  the  Smerinthi;  or  we  might  phice  first  in  the  series 
die  moths  whose  caterj^llars  are  wood-eaters,  with  the  habits 

•  It  is  hardly  necessary  to  say  that  among  these  are  Denis  nrul  SchifTermiiller, 
the  authors  of  the  celebrated  Vienna  Catulopue,  besides  Latreille,  Leach,  Ste- 
phens, and  others,  whose  classifications  of  the  Moths,  how  much  soever  varied, 
enlarged,  or  improved,  are  essentially  based  on  tJio  arrangement  proposed  by 
Limiceus. 
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aiid  transformations  of  the  ^gertaws ;  or  we  may  Ijegin 
with  tlie  smaller  species,  witli  hairy  caterpillars,  whose  hab- 
its and  transformations  are  like  those  of  the  Glaucoptdiana, 
and  which  resemlile  tlie  latter  closely  hi  the  winj^id  stale ; 
and  tiius  the  series,  from  Prueris  and  othei-  motii-like 
Spliingea  to  the  true  Moths,  will  he  uninterrupted.  The 
latter,  on  the  whole,  seems  to  be  the  most  natural  course, 
and  it  agrees  with  the  arrangement  of  Dr.  Boisduval,  which 
I  shall  follow,  with  some  slight  changes  only. 

Agreeably  to  this  arrangement  the  first  family  of  tlie  Bom- 
byces  will  be  the  Lithosinns  (Lithosiad.e),  so  name<l  from 
two  Greek  words,*  meaning  a  stone,  and  to  live ;  for  the 
caterpillars  of  many  of  these  insects  live  in  stony  places, 
and  devour  the  lichens  growing  on  rocks.  (Such  also  ore 
the  habits  of  Gl-aiieopis  Pholas 
(Fig.  164),  one  of  tlie  Glaucopid- 
ians.)  On  this  account  tlicy  i 
not  properly  subjects  for  notice  in 
this  essay ;  but  as  some  of  the 
larger  species  are  grass-catei-s,  arc 
cmiflpicuons  for  their  beauty,  and  naturally  conduct  to 
anodier  family  particularly  obnoxious  to  the  cultivators  of 
tlie  soil,  it  may  bo  interesting  to  point  out  tlieir  distinguish- 
ing traits. 

The  Lithosians  are  slender-bodied  moths,  mostly  of  small 
size,  whose  rather  nm-row  upper  or  fore  winf^,  when  at 
rest,  generally  lie  flally  on  the  top  of  ilie  back,  crossing 
or  overlapping  each  other  on  their  inner  margins,  and 
entirely  covering  tlie  under  wings,  which  are  folded  longi- 
tudinally, and,  as  it  were,  moulded  around  the  body ;  more 
rarely  the  wings  slope  a  little  at  the  sides,  and  cover  the 
back  like  a  low  roof.  The  anteiinie  are  rather  long,  and 
bristie-fonned;  sometimes  naked  in  both  sexes,  more  often 
slightly  feathered  wilh  a  double  row  of  short  liairs  beneath, 


Fig.  IH. 


v.,!,  V.  p.  10. 


II  Kii'ou  by  W.  ijodnrt,  lUit  Nut.  L-^piilopI.  .Ic  Fnmcd 


342  LEPIDOPTEBA. 

in  the  males.  The  tongue  and  one  pair  of  feelers  are 
very  distinct  and  of  moderate  length.  The  back  is  smooth, 
neither  woolly  nor  crested,  but  thickly  covered  with  short 
and  close  feather-like  scales.  The  wings  of  many  of  the 
Lithosians  are  prettily  spotted,  and  they  frequently  fly  in 
the  daytime  like  the  Glaucopidians.  Their  caterpillars  are 
sparingly  clothed  with  hairs,  growing  in  little  clusters  from 
minute  warts  on  the  surfece  of  the  body.  They  enclose 
themselves  in  thin  oblong  cocoons  of  silk  interwoven  witli 
their  own  hairs.  The  rings  of  their  chrysalids  are  gen- 
erally so  closely  joined  as  not  to  admit  of  motion. 

Of  about  a  dozen  kinds  inhabiting  Massachusetts,  I  shall 
describe  only  two.  The  first  of  these  may  be  called  GiUh 
phria  vittata,*^'^  the  striped  Gnophria.  It  is  of  a  deep 
scarlet  color;  its  fore  wings,  which  expand  one  inch  and 
one  eighth,  have  two  broad  stripes,  and  a  short  stripe 
between  them  at  the  tip,  of  a  lead-color,  and  the  hind 
wings  have  a  very  broad  lead-colored  border  behind;  the 
middle  of  the  abdomen  and  the  joints  of  the  legs  are  also 
lead-colored.  The  caterpillar  lives  upon  lichens,  and  mjiy 
be  found  under  loose  stones  in  the  fields  in  the  Spring. 
It  is  dusky,  and  thinly  covered  with  stiff,  sharp,  and  barbed 
l)lack  bristles,  which  grow  singly  from  small  warts.  Early 
in  May  it  makes  its  cocoon,  which  is  very  thin  and  silky ; 
and  twenty  days  afterwards  is  transformed  to  a  moth. 

By  far  the  most  elegant  species  is  the  Deiopeia  hella 
(Plate  VI.  Fig.  3),  the  beautiful  Deiopeia.  This  moth 
has  naked  bristle-formed  antennie ;  its  fore  wings  are  dei^p 
yellow,  crossed  by  about  six  white  bands,  on  each  of  which 
is  a  row  of  black  dots ;  the  hind  wings  are  scarlet  red, 
with    an    irregular    border    of  black    behind  •  the    body    is 

•  This  moth  hj\s  nil  the  essential  chamctcrs  of  tlio  European  Gnophria  rubri- 
cnllis,  an  insect  closely  resembling  in  its  colors  the  J^t-ocris  Amtricann.  The  name 
of  the  genu**  is  derived  from  a  Greek  word  signifying  dusky,  in  allusion  to  the 
dark  colors  of  the  insects. 

[  1"  Gnophria  vittata  is  Lithoaia  miniata  Kirby.  —  Morris.] 
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white,  and  the  thorax  is  dotted  with  black.  It  expands 
from  one  inch  and  a  half  to  one  and  three  quarters.  Its 
time  of  appearance  here  is  from  the  middle  of  July  till 
the  beginning  of  September.  The  caterpillar  is  unknown 
to  me ;  but  Dniry  states  that  he  was  infonned  it  was  of 
the  same  color  as  the  fore  whigs  of  the  moth,  (that  is,  yel- 
low and  white  dotted  with  black,)  and  that  it  feeds  upon 
the  blue  luj)ines.*  The  European  Deiopeia  pulcJiella^  which 
is  very  much  like  our  species,  feeds,  in  the  caterpillar  state, 
on  the  leaves  of  the  mouse-ear,  Myosotis  arvensis  and  ])alu9- 
tris;  and  it  is  probable  that  ours  may  be  found  on  j^lants 
of  the  same  kind  here. 

Some  of  the  large  and  richly  colored  Lithosians  resemble, 
in  many  resi>ects,  the  insects  in  the  next  family,  called, 
by  the  English,  tiger  and  ermine  moths.  The  catei'})illars 
of  most  of  these  tiger-moths  are  thickly  covered  with  hairs, 
whence  they  have  received  the  name  of  woolly  bears,  and 
the  family,  including  them,  that  of  ARCTiADiE,  or  Arctians, 
from  the  Greek  word  for  bear.  The  Arctians,  or  tiger- 
moths,  have  shorter  and  thicker  feelers  than  the  Lithosians ; 
their  tongue  is  also  for  the  most  part  very  short,  not 
extending,  when  unrolled,  much  beyond  the  head ;  their 
antenna?,  with  few  exceptions,  are  doubly  feathered  on  the 
under  side ;  but  the  feathering  is  rather  narrow,  and  is 
hardly  visible  in  the  females ;  their  wings  are  not  crossed 
on  the  top  of  the  back,f  but  are  roofed  or  slope  downwards 
on  each  side  of  the  body,  when  at  rest ;  the  thorax  is  thick, 
and  the  alxlomen  is  short  and  plump,  and  generally  orna- 
mented with  rows  of  black  si)ots.  Their  fore  wings  are 
often  variegated  with  dark-colored  spots  on  a  light  ground, 
or  lijrht-colored  veins  on  a  dark  cjround  ;  and  the  hind 
wings  are  frequently  red,  orange,  or  yellow,  sj)otted  with 
black  or  blue.     They  fly  only  in  the  night.     Their  caterpil- 

•  Dniry's  Ilhistnitions,  Vol.  I.  p.  r>2,  pi.  24,  fig.  3. 

t  To  this  charjictor  there  is  an  exception  in  the  Ldphocampa  tesacUaiis j' the 
wings  of  which  are  closed  like  tho?e  of  Lithosia  quadra. 
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lars   are   coveved  with  coarse   liairs,  spreading  ont  on  alii 
sides    like   the    bristles    of  a    hottle-bniah,  and   growing    ' 
clusters    er    tufts    from    little    warts    regularly 
transvci"3e    rows    on    the    surface    of  tlie    body. 
very   fost,    and    when    handled    roll    themselves    up    almost  | 
into  the  sIirim;  of  a  hall.     Many  of  them  are  very  destruc- 
tive to  vegetation,  as,  for  esamjile,  the  salt-marsh  caterpil-  j 
lar,  the  yellow  bcttr-catorf)illar  of  our  gardens,  and  the  foil  f 


web-catorj}illi 
the  chtrd{s   of  ^ 

stones  and  falli 

bodies,  inte 


Fig,  1G& 


AVhen  about  to  transform,  they  creep  into  i 

s   and  fences,  or   hide  themselves   nndet 

eaves,  where  they  enclose  themselves  in  \ 

,  made  of  hairs  plucked  fi'om   their  own 

with  a  few  silken  threads.     Tiie  chrysalis 

is  smooth,  and  not  hairy,  and  its  Joints  are  movable. 

Some  of  tlie  slender-bodied  Arctinns,  with  bristle-forme<I 
antennre,  which   are  not  distinctly  feathei-ed  in   either  sex, 
and  having  the  feelers  slender,  and  the  tongue  longer  tlinn 
the  others,  come  so  near  to  the  I^itliosians  tliat  naturalists 
arrange  them  sometimes  among  tlie  latter,  and  sometimes  \ 
among  the   Arctians.      They   belong   to  J 
I^treille's  genus   CaUiTmrpha*  (meaning  J 
bcaotiftd  form),  one  Bpecies  of  which  in- 
habits  Muiisachuaetts,  and  is  called   Cud- 
Umarplia  militant  (Fig.  165),  the  soldier- 
moth,  in  my  Catalogue,     Its  lore  wings 
expand  about  two  inches,  are  white,  al- 
most entirely  borilcred  with  brown,  with 
an  oblique  band  sf  the  same  color  from 
tlie   luiicr  margin   to   tho   tip;    and   tho   | 

■  Tlic  Frciiuh  nHtnrnlraw,  whom  I  hnrn  fillowefl,  Inelailo  in  M*  gennt  tfa«  En-   I 
tnjieun  molhs  chIIimI  Utrt,  Domiimta,  Donna,  Jaeobaa,  &.e.     Cluaoly  MM  (o 
Sera,  null  «llll  more  no  to  lUo  mUimrit,  is  a  liirgo  nnJ  lliio  "pri-iw,  wbich  tnlutilts   j 
■lie  SiiuiliBni  Stnteo,  Ami  wlilrli  I  hHve  iMtaoil  OtOimarplia  OtnlUta.    It  dillbr* 
bum  iha  mitUarit  In  bfllnp:  Inrgsr,  mnisurliig  ncmu  tlia  wiiiifi  tvo  itiEhu  bd' 
qiiurtcr,  or  mora,  mai  in  linviiig  tlio  lilnit  w)rig>  of  »  ilsvp  lodiui-yullow  or  oohra   I 
color,  with  ono  or  Iwo  blunk  »pot«  now  tha  hliid  nargiai  tho  nMnmcn  it\to  1b 
nrhre-ynlliw.    Il  it  ixiwible  tlinl  tliia  miiy  be  tlis  CTyntnte  at  lupur  iinil  OilbiMl- 
hsltnar.  or  Ihn  Cotina  of  HQIiner,  ivliow  works  I  linvo  not  aeon. 
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b^o^Tn  border  on  the  front  margin  generally  has  two  sliort 
angular  projections  extending  backwards  on  tlie  suriace  of 
tlie  wing.  The  hind  wings  are  white,  and  without  npots. 
The  body  is  white  ;  the  head,  collar,  and  thighs,  buff-yellow; 
and  a  longitudinal  brown  stripe  runs  along  the  top  of  the 
back  from  the  collar  to  the  tail.  Tliis  is  a  very  variable 
motli ;  tlio  brown  markings  on  the  fore  wings  being  some- 
times verj-  much  reduced  in  extent,  and  sometimes,  on  tlie 
coiitrarj',  they  run  togt-ther  so  much  that  the  wings  appear 
to  be  brown,  with  five  large  white  s])ots.  Tliis  latter  variety 
is  named  CallhnorjiJia  Lecontei  hy  Dr.  Bolsduval.  The  cat- 
erpillar is  unknown  to  me.  The  caterpillars  of  the  Calli- 
morphas  are  more  sparingly  clothed  with  hairs  than  the 
otlier  Arctians ;  and  they  are  generally  dark-colored,  with 
longitudinal  yellow  stripes.  They  feed  on  various  herba- 
ceous and  shrubby  plants,  and  conceal  themselves  iu  the 
daytime  under  leaves  or  stones. 

Most  of  the  other  tiger  and  ermine  moths  of  Alassachusetts 
may  be  arraugi'd  under  the  general  name  of  Arctia.*  The 
first  of  them  would  probably  be  placed  hy  Mi-.  Kirhy  in  Citl- 
limorjf7ia,\  from  which,  however,  tliey  differ  in  their  shorter 
and  more  robxust  antenn.T,  always  vei^-  distinctly  feathered, 
at  least  in  the  males.  They  are  distingxiislied  from  the  rest 
hy  having  two  black  spots  on  the  collar,  and  three  short 
black  stripes  on  the  thorax.  The  largest  and  most  rare  of 
these  moths  is  the  ArcUa  virgo,  or  virgin  tiger-moth.  On 
account  of  the  peculiarly  strong  and  disngrewihle  odor  which 
it  gives  out.  It  might  with  greater  propriety  liavu  been  named 
the  stinking  tiger-moth.     It  is  a  very  beautiful  insect.     Its 


•  aiflonin  of  tlio  French,  F.Hprepla 

o(  (lie 

Gi-nnnn*  (fmni  n  GtopIc  wiml  cig. 

nifj-U.g  pre-Piniticnt  bemity),  mid  Milul 

livillfl 

.,  liy  Hic  l".nj:lij.h  ciilmnulogi'itH,  ii]to 

many  gcncrn,  founJcil  on  niinuto  dilTfri 

nicr*  i 

n  llifl  Itiiglli  of  llio  joints  of  the  feel- 

t  Mr.  Kirby'a  OtttlmnrjJia  parihealre  nnil  ririjuaeula  closely  rcnemble  Ilit 
two  or  three  tpcclc*  vlik-li  follow.  Tho  Europonn  padita,  nnii  probably  al- 
Xtmcofikibi  ptmtagliiit  lii'lnn;;  to  the  cuino  gn>iip.     Sco  Fuiuui  Dorenli  Atneri 

Vol.  IV.  pp.  304,  aoa,  pi.  4,  fig.  8. 
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fore  wings  expand  from  two  inches  to  t^vo  and  a  half,  are 
flesh-red,  fading  to  reddish  buff,  and  covered  with  many 
stripes  and  lance-sliaped  spots  of  black ;  tlie  hind  wings  are 
vermilion-red,  with  seven  or  eight  large  black  blotches  ;  the 
under  side  of  the  body  is  black,  the  upi)er  side  of  the  abdo- 
men vennilion-red,  with  a  row.  of  black  spots  close  together 
along  the  top  of  the  back.  The  caterpillar  is  brown,  and 
pretty  thickly  covered  with  tufts  ^f  bro^vn  hairs.  Tlie  moth 
appears  here  in  the  latter  part  of  July  and  August. 

The  Arge  tiger-moth  resembles  the  preceding,  but  is 
smaller,  and  not  so  highly  colored,  and  the  black  markings 
on  the  fore  wings  are  smaller,  and  separated  from  each  other 
by  wider  si)aces.  Its  general  tint  is  a  light  flesh-color,  fading 
to  nankin  ;  the  fore  wings  are  marked  with  streaks  and  small 
triangidar  spots  of  black;  the  hind  wings  are  generally  deejK*r- 
colored  than  the  fore  wings,  and  have  from  five  to  seven  or 
ei/xht  black  spots  of  different  sizes  upon  them  ;  there  are  two 
black  sjxits  on  tb(>  collar,  and  three  on  the  thorax,  as  in  the 
preceding  spcclf.\s  ;  tlie  alxlomen  is  of  the  color  of  tlie  hind 
wings,  with  a  longitudinal  row  of  black  dots  on  the  toj^, 
anoth(M'  on  each  sidts  and  two  rows  of  larger  size  beneath. 
The  wings  expand  from  one  inch  and  three  quarters  to  two 
inches.  I  have  taken  this  moth  from  the  20tli  of  Mav  till  the 
middle  of  July.  The  caterpillar  a2:)i)ears  here  sometimes  in 
large  swarms  in  the  month  of  October,  having  then  l)ec()me 
fully  gi'own,  measinnng  about  (nie  inch  and  a  half  in  length, 
and  being  at  this  time  in  search  of  proj)er  winter  quarters 
wherein  to  make  their  cocoons.  Thev  are  of  a  dark  oreen- 
ish-gray  color,  but  appear  almost  black  from  the  black  spots 
M'ith  which  thov  are  thicklv  covered  :  thcTC  are  throe  lon<n- 
tudinal  stripes  of  flesh-white  on  the  l)ack,  and  a  I'ow  of 
kidney-shajH'd  spots  of  the  same  color  on  each  side  of  the 
bofly.  The  warts  are  dark  gray,  and  each  one  pnxluces  a 
thin  cluster  of  spreading  blackish  hairs.  They  eat  the  leaves 
of  i)lantain  and  of  other  luirbaceous  plants,  and  it  is  stated* 

•  Abbot's  Insects  of  Georgia,  p.  125,  pi.  03. 
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lliat    tliey  sometitnes   make  great  devastation  ninong  young 
Indian  corn  in  tlie  Southern  States. 

A  miicli  mtiro  abundant  species  in  MossacliU'ietts  is  tliat 
wliicli  has  been  called  the  hamesswl  motli,  Arctia  jihalerata 
(l-'ig.  16i5)  of  my  Catalogue. 
It  makes  its  appearance  from 
the  end  of  May  to  tho  middle 
of  August,  and  jirobahly  breeds 
tiu-ougliont  tho  whole  summer. 
It  is  of  a  pale  huff  or  naiikin 
color ;  tlie  liind  wings  next  to 
the  body,  and  the  sides  of  the  body,  are  retldish ;  on  the  fore 
wings  are  two  longitudinal  hiack  atrip(>s  and  four  triangular 
black  sjwts,  the  latter  placed  near  the  tip ;  and  these  stripes 
and  spots  are  arranged  so  that  tlie  buff-colored  spaces  b.- 
tween  them  somewhat  resemble  liorac-hamess  ;  the  hind 
wings  have  several  black  sjiota  near  tlie  margin ;  there  are 
two  dots  on  llie  collar,  three  stripes  on  the  thorax,  and  a 
stripo  along  the  top  of  the  back,  of  a  black  color  ;  the  under 
side  of  llio  body  and  the  K-gs  ore  also  bluck.  The  wings  ex- 
pand from  one  inch  and  a  half  to  one  inch  and  three  qnar- 
tcrs.  The  cateqiillar  is  not  yet  known  to  me.  This  moth, 
in  many  respects,  resembles  one  called  PhylUra*  by  Drui^', 
rarely  found  here,  but  abundant  in  the  Southern  States  ;  the 
fore  wings  of  which  are  black,  with  one  longitudinal  line,  two 
transverse  lines,  and  near  tho  tip  two  zigzag  lines  ibi-ming  a 
W,  of  a  buff  color. 

TTie  feelers  and  tongue  of  the  foregoing  moths,  though 
short,  are  longer  than  in  the  following  species,  which  have 
these  ^rts,  as  well  as  the  head,  smaller  and  more  covered 
with  hairs.  Some  of  the  latter  may  be  said  to  occupy  the 
centro  or  chief  place  among  the  Arctians,  exceeding  all  the 
rest  in  the  breadth  of  tlieir  wings,  the  thickness  of  tlieir 
bodies,  and  the  richness  of  tlieir  colors.  Among  these  is 
tlie  great  American  tiger-motli,  Arctia  Amerieuita,  an  unde- 

•  Slon"  pnjpcrly  Fhil^ra. 


848 


LEIMDOPTEBA. 


scribed  species,  which  some  of  the  French  entoinolo^sts* 
have  supposed  to  bo  the  same  as  the  great  tiger,  Ardia  Caja^  i 
of  Europe.    Of  this  fine  insect  1  have  a  specimen,  which  was  I 
presented  to  me  bv  Mr.  Edward  Douhleday,  who  obtained  it,  J 
with  stivoi-al  others,  near  Trenton  Falls  in  Kew  York.     It  | 
has  not  yet  been  discovered  in  Massachusetts,  but  \vill  proba-  ■ 
bly  be  found  in   the  western  part  of  tlie  State.     The  for©  I 
wings  of  tlie  Arctia  Americana  expand  two  inches  and  a  half  1 
or  more  ;  tliey  are  of  a  brown  cohir,  with  several  spots  and  C 
broad  winding  lines  of  white,  dividing  the  bro\iTi  sui'face  into  J 
a  number  of  large  irregular  blotches  ;    tlie  hind  wings  are  I 
ochre-yellow,  with  five  or  six  round  blue-black  spots,  three  | 
of  them  larger  than  the  .rest;  tlie  tboi-ax  Is  brown  and  woolly; 
the  collar  edged  with  white  before,  and  with  crimson  behind; 
the  outer  edges  of  the  shoulder-covers  are  white  ;  tlie  abdo-  | 
men  is  oclire-yellow,  with  four  black  spots  on  tlie  middle  of  1 
the  back  ;  the  tliighs  and  fore  legs  are  reil,  and  the  feet  dark  | 
brown.    This  moth  closely  resembles  tlie  Eurojjean  Ciy'ti,  and  I 
especially  some  of  its  varieties,  from  all  of  which,  Iiowe^x'r, 
it  is  essentially  distinguished  by  the  white  edging  of  the  col- 
lar and  siionlder-covcrs,  and  tlie  absence  of  black  lines  on  the  I 
sides  of  tlie  body.     It  is  highly  jirobable  that  Bpecimens  may  I 
occur  wnth  orange-colored  or  red  hind  wings  like  the  ffy'o,  I 
hut  I  have  not  seen  any  such.     The  caterpillar  of  our  speciea  I 
probably  resembles  tliat  of  tlic  Caja,  which  is  dark  chestnut-  I 
brown  or  bhick,  clothed  with  spreading  bunches  of  hairs,  of 
a  foxy-red  color  on  the  fore  jiai-t  and  sides  of  the  body,  and 
hiack  nil  the  back ;  but  tlie  clusters  of  hairs,  though  thick, 
are  not  so  close  as  to  conceal  tlie  breathing  boles,  which  form  I 
a  distinct  i-ow  of  pearly-white  spots  on  each  side  of  thi  body.  J 
These  caterpillars  eat  the   leaves  of  various  kinds  of  gar-  I 
den  plants  without  much  discrimination,  feeding  togetlier  in  [ 
considerable  numbers  on  the  same  plant  when  young,  but  j 
scattering  as  they  grow  older. 
•  Omlnfl.  L*pi(lopt.  dp  FniiKO,  Tom.  IV.  p.  gOS.     It  b  flguK'il  in  ihc  "  Ljka  J 
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Tlio  largest  of  the  American  Aivtians  is  the  &rihoina,  or 
great  white  leopard-mot li,  which  varies  in  expansion  trom 
two  and  a  half  to  tln-ee  and  a  half  inclies,  the  females  being 
invaluably  much  larj^r  than  tlie  mules.  It  is  of  a  white  color; 
tlie  fore  wings  and  tlioras  are  umaniL-nted  with  many  stnall 
oval  hlaek  rings,  the  liind  wings  are  more  or  less  spotted 
with  black  ;  and  the  abdomen  is  vfllow,  with  rows  of  large 
blue-black  spots  on  the  buck  and  sidt-s. 

The  caterpillar,  as  represented  by  Mr.  vMibot,"  is  the 
counterpart  of  tliat  of  tlie  Helm  of  Eurojic,  being  chestJiut- 
brown  with  transverse  red  bands  between  the  rings,  and  is 
clothed  with  clusters  of  dark  brown  hairs.  It  is  said  to 
eat  tlie  leaves  of  the  wild  sunflower  and  of  vai'ious  other 
plants.      It  has   been   confidently  .reported   to   me  that   the 


great  leopard-moth  has  been  s 
bo  very  rare  here,  for  I  have  i 
in  any  pai-t  of  New  England. 


Brookline;  but  it  must 
■  heard  of  its  being  taken 
specimens  of  this  fine  insect 


would  be  a  very  acceptable  addition  to  any  collection  of  such 
objects. 

Of  all  tlie  hairy  caterpillars  frequenting  our  gardens,  there 
are  none  so  common  and  troublesome  as  that  which  I  liave 
called  the  yellow- 
bear  (Fig.  107).  *"  '" 
Like  most  of  its 
genus,  it  is  a  very 
general  feeder,  de- 
vouring almost  all 
kinds  of  herbaceous  plants  with  equal  relish,  from  the  broad- 
Icaved  plantain  at  tlie  door-side,  the  peas,  beans,  ajid  even 
the  flowers  of  the  garden,  and  the  corn  and  coai-se  grasses 
of  the  fields,  to  tho  leaves  of  the  vine,  tlie  currant,  and  the 
gooseberry,  which  it  does  not  rcfnse  when  pressed  by  hunger. 
This  kind  of  caterpillar  varies  veiy  much  in  its  colors ;  it  is 
perhaps  most  often  of  a  pale  yellow  or  straw  color,  with  a 
black  line  along  each  side  of  tlie  body,  and  a  transverse  Hue 

•  Lisecls  of  Gcorgin,  p.  187,  i<1.  BB. 
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of  the  same  color  Ifotween  each  of  tlio  segments  or  rings,  Bn^ 
it  is  covered  with  long  pulu  j-l-11uw  liuira.     Otliers  are  ofttnil 
set'll  of  a  nisty  or  trownisli  yt-lluw  color,  witli  the  saniL-  black| 
lines  on-tlie  sides  and  betwui'ii  the  rings,  and  tliey  are  elollie 
witll  fosy-red  or  light  brown  liairs.     The  head  and  ends  of! 
the  fi-'el  arc  ochre-yellow,  and  the  under  side  of  tho  hodjl 
is  blackish  in  all  the  varieties.     They  are  to  be  found  dPf 
different  ages  and  sijws  from  tho  first  of  June  till  October,  f 
When  fully  grown  they  are  about  two  Inches  long,  and  tbenj 
creep  into  some  convenient  place  of  shelter,  make  the 
coons,  in  which  they  remain  in  the  chrysalis  state  during  tliafl 
winter,  and  are  changed  to  moths  in  the  montlis  of  May  o 
^uno  following.     Some  of  the  first  brooils  of  these  calerinl-B 
5  appear  to  come  to  their  growth  eariy  in  summer,  and  are  I 
insformcd  to  moths  by  the  end  of  Jidy  or  the  beginning  of  * 
August,  at  which  time  I  have  repeatedly  token  them  in  tlie 
winged  state ;   but  the  greater  part  pass  tlirongh  tlieir  last 
cliange  in  June.     Tlie 
moth  (Fig.  1G8)  is  fa- 
miharly  known  bv  tho 
name  of  the  white  mil- 
ler, and  is  often  seen 
about  houses.     Its  sci-  J 
eiitific  name  is  Ari^m 
llrip'nica,^*  and,  as  itj 
nearly  resembles  the  insects  commonly  called  ermine-moths* 
in  England,  we  may  give  to  it  tlio  name  of  the  Virginia   ' 
ermine-moth.     It  is  white,  with  a  black  ]Hjint  on  the  middle 
of  the  fore  wings,  and  two  black  dots  on  the  liiiid  wings,  ona 
on  the  middle  and  the  other  near  the  posterior  angle,  iiiucIlJ 
more  distinct  on  the  under  than  on  the  upper  sidv  ;  tliero  iaM 
a  row  of  black  dots  on  the  top  of  thv  back,  another  on  eaclif 
side,  and  between  these  a  longitudinal  deep  ycllgw  stripe  J 
the  Wiyts  and  thighs  of  the  fore  legs  are  also  oclirc-yellow.  J 
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II  expands  from  one  inch  anil  a  lialf  to  two  inclios.  Its  eggs 
are  of  a  golden-yellow  color,  niid  are  laid  in  patches  upon  llio 
leaves  of  plants.  In  some  parts  (if  Frunt-c,  and  m  Belgium, 
tlie  people  liave  been  requiretl  by  law  to  ^chenitler,  or  uncat- 
eqjillar,  their  gardens  and  orchards,  and  have  been  pnnislied 
by  fine  for  tlie  neglect  of  tho  duty.  Although  we  have  not 
yet  become  so  prudent  and  public-spirited  as  to  enact  similar 
regulations,  we  might  find  it  for  our  advantage  to  ofliw  a 
bounty  for  the  destruction  of  caterpillars ;  and  though  we 
should  pay  for  them  by  tlie  quart,  as  we  do  for  berries,  WO 
should  be  gainers  in  tlie  end,  wliilc  the  children  whose  idle 
hours  were  occupied  in  tlie  picking  of  them  would  find  this  a 
profitable  employment. 

The  salt-marsh  caterpillar  (Fig.  169).  an  insect  by  far  too 
well  known  on  our  seaboard,  and  now  getting  to  bu  common 
in  the  interior  of  tlie  ^^  ^^ 

State,  whither  Jt  has 
probably  been  intro- 
duced, while  under 
the  chrysalis  form, 
with  the  salt  hay  an- 
unally  carried  from  the  coast  by  our  inland  farmers,  closely 
resembles  tho  yellow  boar  in  some  of  its  varieties.  The 
history  of  this  insect  forms  the  subject  of  n  communication 
made  by  me  to  the  Agricultnral  Society  of  Massachusetts,  in 
the  year  1823,  and  printed  in  the  seventh  volume  of  tlie 
"  Massachusetts  .Vgricultural  llepository  and  Journal,"  witli 
figures  representing  tlie  insect  in  its  different  stages.  At 
various  times  and  intervals  since  tho  beginning  of  llie  present 
century,  and  probably  before  it  also,  the  suit  marshes  about 
Boston  have  been  overrun  and  laid  waste  by  swarms  of  cater- 
pillars. Tliese  appear  towards  the  end  of  June,  and  grow 
rapidly  from  that  time  till  the  first  of  August.  During  this 
month  they  come  to  their  full  size,  and  begin  to  run,  as  tlie 
phrase  is,  or  retreat  from  the  marshes,  and  disperse  tlirough 
the  adjacent  uplands,  often  commitb'ng  very  extensive  ravages 
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in  their  progress.  Corn-fields,  gardens,  and  even  tlie  rank^ 
weeda  hy  tlie  way-side,  afford  tliom  tcmporarj-  nourislimeiil  I 
wliile  wandering  in  search  of  a  place  of  security  from  the  1 
tide  and  weather.  They  conceal  themselves  in  walls,  under  I 
stones,  in  hay-stacka  and  mows,  in  wood-piles,  and  in  aiiy  J 
other  places  in  tlieir  way,  wliich  will  afford  them  the  proper  1 
decree  of  shelter  during  tha  winter.  Hei-e  they  make  thdr  | 
coarse  liairy  cocoons,  and  change  to  chrysalids,  in  wbicli  form  1 
they  remain  till  the  following  summer,  and  are  transformed  \ 
to  moths  in  the  month  of  Jime. 

In   those  cases  where,  from  ajiy  cause,   the  caturpIllarSf 
when  arrived  at  maturity,  liave  been  unable  to  leave  the 
marshes,  they  conceal  tliemselves  bt-ncath  tlic  stubble,  and 
there  make  their  cocoons.     Such,  for  the  most  part,  is  the 
course  and  duration  of  tlie  lives  of  these  insects  in  Massa-  J 
chusetts  ;  but  in  tlie  ISliddle  and  Southern  States  two  broo<ls  I 
are  brought  to  perfection  annually,  and  even  here  some  of  I 
them  i-un  through  tlieir  course  sooner,  and  produce  a  second  j 
brood  of  cateriiillars  in  the  same  season  ;  for  I  have  obtaJncd  | 
tlie  moths  between  the  loth  and  20tli  of  May.  and  again  be- 
tween tho  1st  and  the  10th  of  August.     Those  which  were  \ 
disclosed  in   May  passed  the  winter  in  tho  chrysalis  form, 
while  the  moths  which  appeared  in  August  must  have  been  \ 
produced  fi-om  caterpillars  that  had  come  to  their  growth  and  j 
gone  through  all  their  transformations  during  the  same  sum- 
mer.    This,  however,  in  Massachusetts,  is  not  a  common  I 
occurrence ;   for   by  far   tho   greater  part   of  these   insects  j 
appear  at  ono  time,  and  require  a  year  to  complete  thdr  j 
several  changes. 

The  full-grown  caterpillar  measures  one  inch  and  tliree  | 
quarters  or  more  in  length.  It  is  clothed  with  long  hairs, 
which  are  sometimes  black  and  sometimes  brown  on  tlie  back  I 
and  fore  part  of  tlie  body,  and  of  a  lighter  brown  color  on  j 
the  sides.  Tha  hairs,  like  those  of  tlie  other  jVrctians.  grow  j 
in  spreading  chisters  from  worts,  which  are  of  a  yellowish  j 
color  in  this  species.     The  body,  when  stripjied  of  the  luiirs, 


i^^ 


SALT-MAIiSH    CA  TEliP  ILLAR. 


3ii3 


is  yellow,  sliadcd  at  the  sides  with  block,  and  thoro  is  a 
l)]iu'ki«li  line  extending  along  llio  top  t>f  ihu  back.  The 
breath ing-holc8  are  white,  and  very  distinct  evun  through 
the  hairs.  These  caterpillai-s,  wlien  feeding  on  the  marshes, 
are  sninetinies  overtaken  by  the  tide,  and  when  escajie  be- 
comes impossible  they  roll  tlieraselvea  up  in  a  circular  form, 
as  is  common  with  others  of  the  ti'ibe,  and  abandon  them- 
selves to  tlieir  fate.  Tlie  hairs  on  tlieir  bodies  seem  to  have 
a  repelling  power,  and  prevent  the  water  from  welting  tlieir 
skins,  BO  that  they  float  on  the  surface,  and  are  often  carried 
by  the  waves  to  distant  places,  where  they  are  thrown  on 
shore  and  left  in  winrows  with  the  wash  of  tlie  sea.  After 
a  little  time,  most  of  them  ivcovcr  from  tlieir  half-drowned 
condition,  and  begin  their  dopi-edations  anew.  In  this  wny, 
these  insects  seem  to  have  spread  ft-oni  tlie  places  where  they 
first  appeared  to  others  at  a  considerable  distance. 

From  tlie  marshes  about  Cambridge  they  were  once,  it  is 
said,  driven  in  great  numbers  by  a  high  tide  and  strong  wind 
Qpon  Boston  Neck,  near  to  Roxbury  line.  Thence  they  seem 
to  have  migrated  to  the  eastern  side  of  the  Neck,  and,  follow- 
ing the  marshes  to  South  Boston  and  Dorchester,  tliey  have 
spread  in  the  course  of  time  to  those  which  border  upon 
Neponset  River  and  Qnincy.  How  far  they  have  extended 
north  of  Boston  I  liave  not  been  able  to  ascertain  ;  hut  I 
believe  tliat  they  arc  occasionally  found  on  nil  the  marshes 
of  Chelsea,  Saugus,  and  Lynn.  Although  these  insects  do 
not  seem  ever  entirely  to  have  disappeared  from  places  where 
tliey  have  once  established  tlicmselves,  they  do  not  prevail 
everj-  year  in  the  same  overwlielming  swarms ;  hut  their 
numbers  are  increased  or  lessened  at  irregular  period*  fi-om 
causes  which  are  not  well  undersloocf. 

These  caterpillars  are  produced  fi-om  eggs,  which  are  laid 
by  the  moths  on  tlie  grass  of  the  marshes  about  tlio  middle 
of  Jime,  and  are  hatched  in  seven  or  eight  days  afterwards ; 
and  the  munber  of  eggs  deposited  by  a  single  female  is,  on  an 
average,  about  eight  Imndiod,     The  mottis  themselves  vary 
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in  color.     In  tbe  malcB  (Plate  VI,  Fig.  9),  tlie  thorax  t 
upper  side  of  the  fore  wings  nro  generally  white,  the  lutt 
Bpottctl  witli  black  ;  the  Iiind  wings  and  abdomen,  except  tl 
tail,  deep  oclire-yellow,  tlie  former  with  a,  few  black  spotsi 
near  the  hind  margin,  and  the  abdomen  with  a  row  of  atx  I 
black  spots  on  the  top  of  the  back,  two  rows  on  the  sideSfl 
and  one  on  tlie  bullj';  the  under  side  of  all  the  wings  and  UteJ 
tbigha  are  deep  yt-Uow.     It  expands  from  one  inch  and  s 
eighths  to  two  inclica  and  a  ([unrter.     The  female  (I'late  V^ 
Fig.  10)  differs  from  the  male  either  in  having  the  liintl  winj 
white,  instead  of  ochi'c-yclhiw,  or  in  having  all  the  win 
I  Ushen-gray  with  the  usual  black  spots.     It  expands  two  i 
)hes  and  tliree  eighths  or  more.     Sometimes,  tliough  nirelyj 
ale  mutlis  occur  with  the  fore  wings  ash-coloi'e<l  or  duskr^ 
■"Professor  Peck  called  this  moth  pgeuilerniinea,  tliut  is,  false  I 
I  ermine,  and  tliis  name  was  adopted  by  me  in 
I  cation  to  the  jVgricultural  Society.     Professor  Peck's  i 
I  however,  cannot  be  retained,  inasmuch  as  the  insect  had  b«m  I 
I  previously  namcil  and  descrilied.     Dnirj',  the  first  deacriiwr  1 
I  of  the  moth,  calli^d  the  male  fiTprofini,  and  the  female  ^n-cn,*  ] 
I  supposing  tliem  to  lie  different  species ;  but  tlie  latter  name  j 
I  alone  has  been  retained  for  tliis  species  by  most  natu^lists. 

In  onlcr  to  lessen  the  ravages  of  llie  salt-marsli  caterpil- 
I  lai-s,  and  to  secure  a  fair  crop  of  hay  when  tliese  insect)  J 
I  abound,   tlie  marshes  should  be  mowed   early  in  July,  at  ] 
which  time  the  caterpillars  are  small  and  feeble,  and,  being  J 
unable  to  wander  far,  will  die  before  the  crop  is  gatliered  in.  J 
In  defence  of  early  mowing,  it  may  l>e  said  that  it  is  the  only  j 
way  by  which  tlie  grass  may  be  saved  in  tliose  moadowfl 
where  the  caterpillars  have  multiplied  to  any  exent ;  and  if  I 
the  practice  is  followed  generally,  and  continued  during  eov-  | 
oral  yeai-s  in  succession,  it  will  do  mucli  towards  extermi- 
nating these  dcslmctivo  insects. 

By  the  practice  of  late    mowing,  where  the  enterjiillara  1 
abound,  a  great  loss  in  tlie  crop  will  be  sustained, 

*  Til*  proper  orthogrnptiy  <i  ^ircM. 
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numbers  of  cateqtillars  and  grasslioppers  will  be  left  to  grow 
to  maturity  and  disperse  upon  the  uplands.  Ijy  wliicli  means 
tlie  evil  will  go  on  iiicreaainj;  from  yt'sir  to  yciir;  or  t)ioy  ^vill 
1)0  brought  in  with  tiie  liay  to  parish  in  our  bums  and  stacks, 
wliere  tlieir  tiead  bodies  will  prove  offensive  to  the  cattle,  and 
occasion  a  waste  of  fori  Jer.  To  get  rid  of  "  tba  old  fog  "  or 
stubble,  which  becomes  much  tliicker  and  longer  in  conse- 
([iience  of  enrly  mowing,  the  marshes  should  be  burnt  over  in 
Marcli.  The  roots  of  tlie  grass  will  not  be  injured  bv  burn- 
ing the  stubble,  on  the  contrary  they  will  be  fertilized  by  tlie 
ashes ;  wliile  great  numbers  of  young  grassliop[>ers,  cocoons 
of  caterpillars,  and  various  kinds  of  destructive  iiiswts,  with 
their  eggs,  concealed  in  the  stubble,  will  he  destroyed  by  the 
fire.  In  the  Province  of  New  Brunswick,  the  benefit  arising 
from  burning  the  stubble  has  long  been  proved ;  and  tlijs 
praetico  b  getting  into  fiivor  here. 

During  the  autumn  there  may  Iw  seen  in  our  gardens  and 
fields,  and  even  by  the  way-side,  a  kind  of  caterpillar  (Fig. 
170)  whose  peculiar  appearance 
most  frequently  have  excited  at- 
tention. It  ia  verj-  thickly  clothed 
with  hairs,  which  are  stiff,  shorl, 
and  peifectly  even  at  the  ends,  like 
the  bristles  of  a  brush,  as  if  they 
had  all  been  shorn  off  with  tlie  shears  to  the  same  length. 
The  liaira  on  the  lirst  four  and  last  two  ringa  are  black ;  and 
those  on  tlie  six  intermediate  rings  of  the  body  are  tan-i-cd. 
The  head  and  body  of  the  cateqiillar  aro  also  black.  When 
one  of  these  Insects  is  taken  up,  it  imme<hatcly  rolls  Itself  into 
a  boll.  like  a  licdge-hog,  and,  owing  to  its  form  and  to  the  elas- 
ticity of  the  diverging  hairs  with  which  it  is  covered,  it  read- 
ily slides  from  the  fingers  and  hand  of  its  captor.  It  eats 
tlie  leaves  of  llie  cioier,  dandelion,  narrow-leaved  plantain, 
and  of  various  other  herbaceous  plants,  and  on  tlie  approach 
of  winter  creeps  under  stones,  rails,  or  boards  on  the  ground, 
where  it  remains  in  a  Jialf-torpid  state  till  spring.     In  April 
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or  May  it  makes  nil  oval  blackisli  cocoon,  composed  cliieftiS 
of  die  liaira  of  its  body,  and  eoiiii,'S  forih  in  tlit;  inotli  state 
in  June  or  July. 

My  Rpet^imens  remained  in  tlio  clirysalis  form  iive  wecks^ 

bat  Mr.  Abbot  •  states  that  a  caterpilliir  of  this  kind 

made  its  cocoon  in  Georgia  on  the  24tli  of  June,  was  trans- 1 

jbrmed  to  u  moth  on  the  5th  of  July,  having  remained  only 

eleven  days  in  the  chrysalis  state.     Tlie  moth  is  the  Aretia   • 

Itabelia,  or  Isabella  tiger-moth,  and  it  differs  essentially  from 

those  wliich  Lave  been  ilescriljcd  in  tlie  aiitennre,  whicii  are 

not  feadiered,  but  are  raei-ely  covered  on  the  under  side  with 

^a  ftw  fine  and  short  liairs,  and  even  tliese  are  found  only  i 

&e  males.     Its  color  is  a  dull  grayish  tawny-ycllow ;  tJii?re 

L  few  black  dots  oil  the  wings,  and  the  liinder  pair  are 

requently  tinginl  with  orange-red  ;  on  tlie  top  of  tlic  back  b 

L  row  of  about  six  black  dots,  and  on  each  side  of  tlie  body 

L  similar  row  of  dots.     The  wings  expand  from  two  inchca 

ito  two  inches  and  throo  eightlis.     The  specific  name,  wliicli 

■Was  first  given  to  this  moth  by  Sir  James  Edward  Smith,  is 

Eexpressive  of  its  peeuliar  sliade  of  yellow, 

Wo  liave  a  much  smaller  tigor-molli,  with  naked  anteunie 

^Bkd  those  of  tlie  I»abdla.     Its  wings  are  so  tliinly  covered 

with  scales  as  to  bo  almost  traiispa: 

A      y,  ent.     It  lias  not  yet  been  describerl, 

^^^^^L^^^^^M    and  it  inuy  be  called  tlie  ruddle  ligei^ 

^^^^^^^^^^^F     moth,   Arctia   ruhricota   (Fig.   171). 

^^^^H^^^         lis    fore   wings    are    reddish-brown, 

with   a   small   black    spot    near  tlie 

middle  of  each ;  its  bind  wings  are  dusky,  becoming  blacker 

behind  (more  ranly  red,  with  a  broad  blackish  border  be- 

liind),  with  two  black  dots  near  tlie  middle,  tlie  inner  mai^n 

next  to  the  body,  and  the  iriiigi?,  of  a  red  color  ;  the  thorax  J 

is  reddish-browni ;  and  tlio  abdomen  is  cinnabar-rcd,  with  »M 

row  of  black  dots  on  the  top,  and  another  row  on  each  side. 

It  expands  about  one  inch  and  one  (|uartcr.     This  moth  i 

■  IiumU  o(  Qeorgl*,  p.  ISI,  pt.  ee 
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rare  ;  and  it  appears  here  in  July  and  August.  It  closely 
resembles  the  ruby  tiger-moth,  Arctia  fnliginosa^  of  Europe, 
the  wings  of  which  are  not  so  transparent,  and  have  two 
black  dots  on  each  of  them,  with  a  distinct  row  of  larger 
black  spots  around  tlie  outer  margin  of  the  hind  pair.  The 
cateq)illar  of  our  moth  is  unknown  to  me ;  it  will  probably 
be  found  to  resemble  that  of  the  ruby  tiger,  which  is  black- 
ish, and  thickly  covered  with  reddish-bro^vn  or  reddish-gray 
hairs.  It  eats  the  leaves  of  plantain,  dock,  and  of  various 
other  herbaceous  plants,  grows  to  the  length  of  one  inch  and 
three  eightlis,  passes  the  winter  concealed  beneath  stones,  or 
in  the  crevices  of  walls,  and  makes  its  cocoon  in  the  spring. 

The  caterpillars  of  all  the  foregoing  Arctians  live  almost 
entirely  upon  herbaceous  plants ;  those  which  follow  (with 
one  exception  only)  devour  the  leaves  of  trees.  Of  the  latter, 
the  most  common  and  destructive  are  the  little  cateri)illars 
known  by  the  name  of  fall  web-worms,  whose  large  webs, 
sometimes  extending  over  entire  branches  with  their  leaves, 
may  be  seen  on  our  native  elms,  and  also  on  apple  and  other 
fruit  trees,  in  the  latter  part  of  summer.  The  eggs,  from 
which  these  caterpillars  proceed,  are  laid  by  the  parent  moth 
in  a  cluster  upon  a  leaf  near  the  extremity  of  a  branch ;  they 
are  hatched  from  the  last  of  June  till  the  middle  of  August, 
some  broods  being  early  and  others  late,  and  tlie  young  cat- 
erpillars immediately  begin  to  provide  a  shelter  for  them- 
selves by  covering  the  upper  side  of  the  leaf  witli  a  web, 
which  is  the  result  of  the  united  labors  of  the  whole  brood. 
They  feed  in  company  beneath  this  web,  devouring  only  the 
upper  skin  and  pulpy  portion  of  the  leaf,  leaving  the  veins 
and  lower  skin  of  the  leaf  untouched.  As  tlicy  increase  in 
size  they  enlarge  their  web,  carrying  it  over  tlie  next  lower 
leaves,  all  the  upper  and  pulpy  parts  of  wliich  are  eaten  in 
the  same  way,  and  thus  they  continue  to  work  downwards, 
till  finally  the  web  covei*s  ^  large  portion  of  the  branch  with 
its  dry,  brown,  and  filmy  foliage,  reduced  to  this  unseemly 
rendition  by  tliese  little  spoilers.     These  cateri)illars  (Plate 
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VII.  Fig,  12,  young  caterpillar),  wten  fully  grown,  measiiraa 
rather  more  tlian  one  inch  in  length ;  their  Ijodies  are  niorfl 
slender  than  those  of  the  other  Arctians,  and  are  vuiy  thinly  a 
clothed  with  hairs  of  a  grayish  color,  intermingled  with  a  fe'n 
which  are  black.     The  general  color  of  the  body  is  greenish  . 
yellow  dotted  ivith  black  ;   there  is  a  broad  blackish  stripi 
along  the  top  of  the  back,  and  a  bright  yellow  stripe  on  eacK 
aide.     The  warts,  from  which  the  tliin  bundles  of  spreading,! 
silky  hairs  proceed,  are  black  on  the  back,  and  rust-yellow  or-l 
omnge  on  tbe  sides.     The  Lead  and  feet  are  black. 

I  have  not  observed  the  exact  length  of  timo  required  by  J 

these  inaects  to  come  to  maturity ;  but  towai-ds  tlie  end  crifj 

I  .August  and  during  the  month  of  September  they  leave  thaj 

;es,  disperse,  and  wander  about,  eating  such  plants  as  liap-, 

1  to  lie  in  their  coiu-se,  till  tlioy  have  found  suitable  ploctia  ^ 

f  shelter  and  concealment,  where  they  make  their  tliin  and  ] 

l»lmost  transparent  cocoons  (Plate  VII.  Fig,  10 ;  Fig.  11,  pu- 

■  |)a},  composed  oi'a  slight  web  of  silk  intermingled  with  a  few  I 

Pliairs.      They  remain  in    tlie  cocoons  in   the  chrysalis  state 

[through   the  winter,  and   are   transformed  to  moths  in   the 

rmoiitlis  of  Jime  and  July.      These   moths   are  wln'te  and  1 

f  without  spots  ;    the  fore  tliiglis  are  tawny  yellow,  and  the  n 

9Soet  blackish.      Their  wings  exi)and  from  one  inch  and  a  | 

Lquarter  to  one  inch  and  three  eightlis.     Their  antcnnse  and  | 

Kiel's  do  not  differ  essentially  from  Uiose  of  the  majority  of   f 

the  Arctians,  the  fonnor  in  the  males  being  doubly  fcatlicred  I 

beneath,  and  tlioso  of  the  females  having  two  rows  of  minnto  | 

teeth  on  tlie  under  side.     Tins  siiecies  was  first  described  by  1 

me   in  the   seventh  volume  of  tlie  New  Bnglan<l  Farmer, ; 

page  33,  where  I  gave  it  the  naino  of  Arctia  teztor,  tlte  weaT-  | 

er,  from  the  well-known  habits  of  its  cjiterpillar.     Should  it  | 

be  found  ex[>edient  to  remove  it  fr<»m  tlie  genus  ArcHa,  I  ( 

propose  to  call  the  genus  which  shall  include  it  S^hantnOf    \ 

a  Greek  name  for  weaver,  and  place  in  tlio  same  genus  thfl'! 

many-spotted  ermine-moth,  Arctia  pundatusima^  of  Sir  J,  ^ 
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E.  Smith,  wlii<h  is  found  in  the  Southern  States,  and  <i^t-es 
with  our  weavw  in  hahits.  From  the  foregoing  account  of 
tlie  habits  and  transformations  of  the  fall  weh-wonn,  or 
Hifphmtrin  iexUtr?*  it  is  evident  that  the  only  time  iji  which 
we  can  attempt  to  exterminate  these  dL-structive  insects  with 
any  prospect  of  success  is  when  they  are  young  and  just  be- 
ginning to  make  tlieir  webs  on  the  trees.  So  soon,  tlien,  bs 
the  webs  hegin  to  appear  on  tlio  extreniiUes  of  the  branches, 
tliey  should  ho  stripped  oft',  with  the  few  leaves  wliich  they 
cover,  and  tlie  caterpillars  contained  therein,  at  one  grasp, 
and  should  be  cmshi'd  under  foot. 

There  are  many  kinds  of  liaiiy  caterpillars  in  Massacha- 
setts,  differing  remarkably  from  those  of  tlie  other  Aretiant^ 
and  resembling  in  somo  resjiects 
tlioso  belonging  to  tlie  next  tribe, 
with  which  they  a|)pear  to  con- 
nect the  true  Arctiims.  The  first 
of  these  are  little  |>arty-colored 
tufVcd  caterpillars  (Fig,  172), 
which  may  be  found  in  great  plenty  on  the  common  milk- 
weed, Aaclej.iat  Syriaca,  during  the  latter  part  of  July  and 
the  whole  of  August.  Although  the  ]il»nts  on  whicli  these 
insects  live  are  generally  looked  upon  as  we«ls  and  cumber- 
era  of  the  soil,  yet  the  insects  tlienifielves  are  deserving  of 
notice,  on  account  of  tJieir  singularity,  and  the  place  that 
they  liU  in  the  order  to  which  they  belong.  They  keep  to- 
gether in  conii)anies,  side  by  side,  beneath  the  leaves,  their 
heads  all  turned  towards  the  edge  of  the  leaf  while  they  are 
eating,  and  when  at  rest  tliey  arch  up  tlie  fore  pit  of  tlie 
body  and  bend  down  the  head,  which  is  then  completely  con- 
cealed by  long  overhanging  tufts  of  hairs,  and  if  disturb«l 
they  jerk  their  heads  and  bodies  in  a  very  odd  way.  These 
harle<)iiin  caterpillai-s  have  sixteen  legs,  winch,  with  the  head, 
are  black.  Their  bodies  are  black  also,  with  a  whitish  hne 
(in  each  side,  and  are  thickly  covered  witli  short  tufts  of  hairs 


Fig.  la 


[w  ii.ji^.m 


nni) 


3(!0 


LEI'IDOPTEKA. 


proceeding  from  little  warts.     Along  the  top  of  flie  back  is  a 
rnw  of  short  black  tufts,  and  on  each  side,  from  the  fifth  to 
the  tL'nih  ring  inclusive,  are  alternate  taits.  of  orange  and  of   i 
yellow  hairs,  curving  upwards  bo  as  nearly  to  conceal  tliel 
black  tults  between  them ;  below  these,  along  the  sides  of  the  I 
body,  is  a  row  of  horizontal  black  tufts ;   on  the  first  and  1 
second  rings  are  four  long  pencil-like  black  tufts  extending  I 
over  the  head,  on  each  side  of  the  third  ring  is  a  similar  black  I 
pencil,  and  two,  which  are  white,  placed  in  tlie  same  manner  j 
on  the  sides  of  the  fourth  and  of  the  tenlli  rings.    About  the  I 
last  of  August,  and  during  the  month  of  September,  these  ] 
caterpillars  leave  the  milk-weed,  disperse,  conceal  themselv* 
ftnd  make  their  cocoons  (Fig.  173),  which  mostly  consist  of  I 
Pig.  iia.  Fie  171.        ]'^'^-      "^"'"^  chrysalis  (Fig.  174)  f 

^^^■^^^  ^^^^^  is  sliort,  almost  egg-shaped,  being 
^^^^^^B  ^f^^^F  quite  blunt  aiiil  rounded  at  the 
^^^^^^  hind  end,  and  is  covered  with  lit- 

tle punctures  like  those  on  the  head  of  a  tliimbic,  only  mucli 
smaller.     The  chiysalids  are  transformed  to  mollis  between 
tlie  middle  of  June  and  the  beginning  of  July.    These  moths, 
tliough  not  so  slender  as  the  Callimorphas,  are  not  so  thick 
and  robust  as  tlie  Arclias,  their  antennfB  resemble  tliuse  of 
tlie  latter,  but  are  rather  longer,  tlio  feelers  are  also  longer, 
and  spread  apart  from  each  other,  and  tlio  tongue  is  but  little 
longer  than  the  head,  when  mirolled.     The  wings  are  rather 
long,  thin,  and  delicate,  of  a  blnish-gray  color,  jiaier  on  the   i 
front  edge,  and  without  9]iots ;  the  head,  tliorns,  under  side  j 
of  the  body,  and  the  legs  are  also  gray  ;  tlie  neck  is  cream-  j 
colored  ;  the  top  of  the  abdomen  bright  Indian-yellow,  with  | 
a  row  of  black  spoti,  and  two  rows  on  each  side.     It  expands 
from  one  inch  and  three  quarters  to  neaily  two  inches.     This  I 
moth  was  figured  and  di-scribed  many  years  ago  by  Drury,  ' 
who  named  it  Ejle.     Though  marked  and  colored  like  soma  . 
of  the  Arctias  (^fnr  example,   the  luctffera   of  Europe),  It  1 
cannot  with  propriety  be  included  in  the  same  genus,  antl 
therefore  I  have  proposed  to  call  it  EwJiaifa  H-jle;  tho  first 
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name,  signifying  fine-haired,  or  having  a  flowing  mane,  is 
given  to  it  on  account  of  the  long  tuft  of  hairs  overhanging 
the  fore  part  of  the  caterpillar  like  a  mane.  Tliis  moth,  in 
some  of  its  characters,  approaches  to  tlie  Lithosians,  but 
seems,  in  otliers,  too  near  to  the  Arctians  to  be  removed 
from  the  latter  tribe,  and  it  is  evidently,  in  the  caterpillar 
state,  nearly  allied  to  the  following  insects,  which  are  un- 
doubtedly Arctians,  but  lead  apparently  to  the  Liparians. 
If  our  Arctians  are  grouped  in  a  circle,  with  the  larger  kinds, 
such  as  the  great  American  tiger  and  leopard  moths  in  the 
middle,  and  the  others  arranged  around  them,  then  will  these 
sj)ecies,  which  arc  here  described  last,  bo  brought  round  to 
the  Callimorphas,  with  which  the  series  began,  and  thus  a 
natural  order  of  succession  will  be  preserved. 

During  the  months  of  August  and  September  there  may  be 
seen  on  the  hickory,  and  frequently  also  on  the  elm  and  ash, 
troops  of  caterj)illars  (Plate  VI.  Fig.  1),  covered  with  short 
spreading  tufts  of  white  hairs,  with  a  row  of  eight  black  tufts 
on  the  back,  and  two  long,  slender,  black  pencils  on  the 
fourth  and  on  the  tenth  ring.  The  tufts  along  the  top  of  the 
back  converge  on  each  side,  so  as  to  form  a  kind  of  ridge  or 
crest ;  and  the  warts,  from  which  these  tufts  proceed,  are 
oblouii-oval  and  tmnsverse,  while  the  other  warts  on  the 
body  are  round.  The  hairs  on  the  fore  part  of  the  body  are 
much  longer  than  the  rest,  and  hang  over  the  head ;  the 
others  are  short,  as  if  sheared  off*,  and  spreading.  The  head, 
feet,  and  belly  are  black ;  the  upper  side  of  the  body  is  white, 
sprinkled  with  black  dots,  and  with  black  transverse  lines 
between  the  rings.  These  neat  and  i)retty  caterpillars,  when 
young,  feed  in  company  on  the  leaves  ;  while  not  engaged  in 
eating,  they  bend  down  the  head  and  bring  over  it  the  long 
hairs  on  the  fore  part  of  the  body ;  and,  if  disturbed  or  han- 
dled, they  readily  roll  up  like  the  other  Arctians.  When 
fully  grow^l,  they  are  nearly  one  inch  and  a  half  long.  They 
leave  the  trees  in  the  latter  part  of  September,  secrete  them- 
selves imder  stones  and  in  the  chinks  of  walls,  and  make 

40 
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their  COC00113  (Plate  VI.  Fig.  2),  wluch  are  oval,  thin,  ana" 
liaiiy,  like  those  of  the  other  Arctiaiis.      Tlit^  clirj'salis 
sliort,  thick,  and  rather  Ijlunt,  but  not  rounded  at  the  hiii<Ier  J 
end,  and  not  downy.     The  moths,  which  coine  out  of  tlia  J 
cocoona  during  the  inontli  of  June,  are  of  a  very  light  ochre- 1 
yellow  color;  the  fore  wings  are  long,  ratlier  narrow,  and! 
almost  pointed,  are  thickly  and  finely  sprinkled  with  littla  1 
hrown  d()ts,  and  have  two  oblique  brownish  streaks  iiaasiugJ 
backwards  from  the  front  edge,  with   three  tows  of  whiteJ 
Ecmi-transparent  spots  parallel  to  the  outer  hind  uiar^n  i  thefl 
hind  wings  are  veiy  thin,  senii-lransparent,  and  witliout  spots  }fl 
and  the  shoulder-covers  are  edged  within  with  light  brown,  1 
They  expand  from  o  le  inch  and  seven  eighths  to  two  inches  -J 
and  a  (juarte      r  more       Tlie  wuigs  are  roofed  when  at  j 
rest;  the  ant  nnt.  are  long,  with  a  double,  narrow,  feathery  " 
edging,  hi  tl     mis  and  i  double  row  of  short,  slender  teeth 
on   tlie   and  r  s  de     n  tl  e  femnles ;   tlie  feelers  are  longer 
than  in  the  other  Arctians,  and  not  at  all  hairy ;   and  tlie 
tongue  is  short,  but  spirally  curled.     This  kind  of  motli  does 
not  a])pear  to  have  been  descrilted  before,  and  it  cannot  be 
placed  in  any  of  the  modem  gentTa  behmging  to  the  ^Vrcti- 
ans  ;  tor  tijis  reason  1  pro- 
])Ose  to  call  it  Lophocam- 
pa'''^  Ciiri/a {Fig.  llo);  the 
first  name  meaning  crested 
caterpillar,  and  the  second  ^ 
being  tlio  scientific 
of  tiie  hickory,  on  whicltl 
b  lives.     In  England,  the  moths  that  come  from  cater]iillarq  I 
having  long  i>encils  and  luf^s  on  their  backs  are  called  tus- 1 
sock-moths ;  we  may  name  the  one  under  considevatitHi  llia-f 
hickoiy  tussock-moth. 

In  j^ugust  and  September  I  have  seen  on  the  black  wal- 
nut, the  butternut,  the  ash,  and  even  on  tlic  oak.  caterpillars 
exactly  resembling  tlie  foregoing  in  shape,  but  diH'ering  in  i 
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color,  being  covered,  when  young,  with  brownish-yellow 
tufts,  of  a  darker  color  on  the  ridge  of  the  back,  and  having 
four  long  white  and  two  black  pencils  extending  over  tlie 
head  from  the  second  ring,  and  two  black  pencils  on  the 
eleventh  ring ;  when  tliey  are  fully  gro>vn  they  are  covered 
with  ash-colored  tufts,  those  on  the  ridge  blackish  ;  the  head 
is  black,  the  body  black  or  greenish  black  above,  and  whit- 
ish beneath,  and  the  legs  are  rust-yellow.  This  is  evidently 
a  different  species  or  kind  from  the  hickory  tussock,  being 
differently  colored,  and  having  the  two  hindmost  pencils 
placed  on  the  eleventh,  and  not  on  the  tenth  ring.  I  have 
not  yet  succeeded  in  keeping  these  caterpillars  alive  until 
they  had  finished  their  transformations. 

In  my  collection  are  specimens  of  a  moth  closely  resem- 
bling the  hickory  tussock  in  everything  except  size  and  color. 
It  may  be  named  Lophoeampa  maculata^  the  spotted  tussock- 
moth.  It  is  of  a  light  ochre-yellow  color,  with  large  irregu- 
lar light  brown  spots  on  the  fore  wings,  arranged  almost 
in  transverse  bands.  It  expands  nearly  one  inch  and  three 
quarters.  The  caterpillar,  as  far  as  I  can  judge  from  a 
shrivelled  specimen,  was  covered  with  whitish  tufls  forming 
a  crest  on  tlie  back,  in  which  were  situated  eight  black  tufts ; 
there  was  a  black  pencil  on  each  side  of  the  fourth  and  of 
the  tenth  ring,  and  a  quantity  of 'long  white  hairs  overhang- 
ing the  head  and  the  hinder  extremity ;  the  head  was  black ; 
but  the  color  of  the  body  cannot  be  ascertained. 

A  fourth  kind  of  Lophoeampa^  or  crested  caterpillar,  re- 
mains to  be  described.  It  is  very  common,  throughout 
the  United  States,  on  the  buttonwood  or  sycamore,  upon 
which  it  may  be  seen  in  great  numbers  in  July  and  August. 
The  tufts  on  these  cateri)illai's  are  liglit  yellow  or  straw- 
colored,  the  crest  beinsx  very  little  darker  ;  on  the  second 
and  third  rings  are  two  orange-colored  pencils,  which  are 
stretched  over  the  head  when  the  insect  is  at  rest,  and 
before  these  are  several  long  tufts  of  white  hairs  ;  on  each 
side  of  the  third  ring  is  a  white  pencil,  and  there  are  two 
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pencils,  of  the  same  color,  directed  backwards,  on  the  elei 
entli  ring.  The  body  is  yellowish  wliiie,  with  dusky  wartSffl 
and  die  head  is  brownish  yellow.  These  caterpillars  leavej 
tlio  tivea  tijwards  the  end  of  August,  and  conceal  theuiselvesl 
in  crevid's  of  tbnces,  and  under  stones,  and  make  theirl 
cocoons,  which  resemble  those  of  the  hickory  tmsock  ;  sndl 
from  the  middle  of  June  to  (ho  end  of  July  tlie  motlis  eotoeW 
forth.  These  moths  are  faintly  tinged  with  ochre-yellow  ;■ 
tlieir  long,  narrow,  delicate,  and  Bcmi-transparent  wings  li»l 
almost  flatly  on  the  top  of  the  back ;  the  upper  pah"  ar&l 
dieckcrcd  with  dn»ky  spots,  arranged  so  as  to  form  fiva| 
irregular  transverse  hands ;  the  hind  edge  of  the  collar,  and. 
the  inner  edges  of  the  shoulder-covers,  are  greenish  blue,  andl 
between  tlie  latter  are  two  short  and  narrow  deep  yellow  I 
stripes ;  the  upper  side  of  the  abdomen  and  of  the  leg 
deep  oclire-yollow.  The  wings  expand  about  two  inches.  I 
The  name  of  tliis  beautiful  and  tlclicnte  moth  is  Lophoeampa  I 
Ugsella?'i$,  the  checkered  tussock-moth.  It  is  figured  and  I 
described  in  Smith  and  Abbot's  "  Insects  of  Georgia,"  where,  I 
however,  the  caterpillar  is  not  correctly  represented.  Mr,  | 
Abbot's  figure  of  the  caterpillar  has  been  copied  in  tho  illm 
tratioiis  accompanying  Cuvicr's  last  edition  of  the  "  Rtfgns  I 
Animal,"  and  is  there  referred  lo  Latreillc's  g(>niis  Sencaria.r 
This  includes,  bfsides  various  othor  insects  having  no  i 
semblance  to  tlie  foregoing,  the  tnic  tussock  catcrpUIarB  ho-M 
longing  to  tlie  next  group;  but  from  these  tlie  caterpillars 9 
of  all  the  kinds  of  LopJweampa  differ  essentially,  in  btnngi 
much  more  hairj',  in  not  having  tlie  warts  on  tliB  sides  of! 
the  first  ring  longer  than  the  rest,  and  in  being  destitntaJ 
of  the  little  retractile  vesicles  on  the  top  of  tho  ninth  iuitll 
tenth  rings  ;  moreover,  their  chrysalids  are  not  covere<I  whh  I 
short  haira  in  clusters  or  ridges.  On  the  other  hand,  they  I 
agree  Mritli  tlic  Arctians  in  being  covered  witli  warts  andl 
spreading  bunches  of  hairs,  in  rolling  up  like  a  ball  when  J 
handled,  and  in  the  form  and  structure  of  their  cocoona.  I 
Tho  position  of  the  winga  of  the  checkered  tussock-moth,  J 
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when  at  rest,  ia  almost  exactly  like  that  of  stimp  of  ilie 
Litliosians  ;  but  tlie  other  kJuJ^j  nf  LupUocuinjia  do  not 
cross  the  inner  edges  of  the  wiujfs  ;  and  the  bndu.-*  of  aU 
of  ttioro  are  much  tliicker  aiM  more  robust  tlian  those  of 
tlie  Lithosiiuis. 

Tlie  tliird  group  or  family  of  Bombyces  may  be  called 
Lipoi'ians  (Lipakid^").  Of  the  moths  Ijearing  this  name, 
the  females  hare  remarkably  thick  bodies,  and  are  Bometimes 
destitute  of  wings,  while  the  males  arc  generally  slender,  and 
have  rather  broad  wings.  Their  feelers  are  wry  hairy,  and 
for  the  most  part  are  rather  longer  than  those  of  the  Arctians. 
Their  tongues  are  very  short,  and  invisible  or  concealrd. 
Their  antenna;  are  short,  and  bent  like  a  bow,  and  doubly 
feathered  on  the  under  side,  tlio  feathering  of  tliose  of  the 
males  being  very  wide,  and  of  tlio  females  mostly  narrow. 
When  at  rest,  these  moths  stretch  out  Uieir  hairy  fore  It-gs 
before  their  bodies,  and  keep  their  upper  and  lower  wings 
together  over  their  backs,  sloping  a  very  little  at  the  sides, 
and  covering  the  abdomen  like  a  low  or  flattened  roof.  The 
females,  even  of  those  kinds  tliat  are  provided  with  wings, 
are  very  sluggish  and  heavy  in  their  motions,  and  seldom 
go  far  from  their  cocoons ;  tlie  males  frequently  fly  by  day 
in  search  of  tlielr  mates.  The  caterpillars  of  most  of  the 
Liparians  are  liaif  naked,  their  thin  liairs  growing  cliiefly 
on  the  sides  of  their  bodies;  the  warts  which  fiimish  them 
being  only  six  or  eightf  in  number  on  each  ring;  and  they 
have  two  little  soft  and  reddish  warts  (one  on  the  top  of  the 
ninth,  and  the  other  on  the  tenth  ring),  which  can  be  drawn 
in  and  out  at  pleasure.  Some  of  them  have  four  or  five 
short  and  thick  tufts,  cut  off  square  at  the  ends,  on  the  top 
of  tlie  hack,  two  long  and  slender  pencils  of  hairs  extending 
forwards,  like  antennic,  from  the  iirst  ring,  sometimes  two 


*  ProiD  Liparit,  more  propfrlv  Lipartu,  tlie  name  of  ■  genlu  of  modu  belong- 
ing to  Ilila  group.  Thii  name  menni  fiit  or  gi™^  muj  *»»  pniluililj  tutlgnrti  Ui 
the  gmiuon  ■cGoant  of  Uia  tlilukneH  of  tho  IxKlin  otmtae  of  tbew  nudit. 

t  Tbe  AretlBot  have  Un  ur  niura  wart*  od  eacb  rius. 
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more  pencils  on  tho  fifth  ring,  and  a  single  pencil  on  die 
top  of  the  eleventli  ring.     Tlic  warts  wliieli  produce  these 
pencils  are  more  prominent  or  longer  than  the  rest.     These   I 
caterpillars  are  called  tussocKs  in   Englimd,  from  the  tufti 
OQ   tlieir  hacks.     Tliey  live   upon   trees   and   shrubs,  and, 
when  at  rest,  they  hend  down  tlie  liead,  and  bring  over  it 
the  long  plume-hke  pencils  of  the  first  ring.     Their  coeoona 
are  large,  thin,  atid  flattened,  and  consist  of  a  soft  kind  of 
flilki  intermixed  with  which  are  a  few  hairs.     The  chrysalids 
.  are  covered  with  down  or  short  hairs,  and  end  at  tlie  tail 
with  a  long  projecting  point.     In  Europe  tliere  are  many   ' 
l&inds  of  Liparians,  some  of  them  at  times  exceedingly  injuri- 
ft'ous  to  vegetation,  their  caterpillars  devouring  tlie  leaves  of 
Ifiiiit-trees,  and  not  unfrequently  extending  their  devastations  i 
>  the  hedges,  and  even  to  the  com  and  gross,*     There  do   | 
1  appear  to  be  many  kinds  in  tlie  United  States,  and  they   ' 
Jnever  swarm  to  the  same  extent  as  in  Europe. 

During  tlie   months  of  July  and  August,  there   may  be    ' 
rfiiund  on    apple-trees    an<l    rose-bushes,   and    sometimes   on  | 

'Otlier  trees  and  shrubs,  little  sk-nder  caterpillars  (Plate  VII. 
I  Fig.  1),  of  a  bright   yellow  color,    sparingly  clothed    with  \ 
I  long  and  fine  yellow  hairs   on  the  sides    of  the  body,  and 
I  haWng  four  short  and  thick  brush-like  yellowish  tufts  on  the 
I  back,  that  is  on  the  fourth  and  three  following  rings,  two 
■  long  black  plumes  or  pencils  extending  forwards  from  the 
I  -ftrBt  ring,  and  a  siujile  plume  on  the  top  of  tho  eleventh  ring. 
The  head,  and  the  two  little  retractile  warts  on  the  ninth   i 
and  tenth  rings,  are  coral-red ;  there  is  a  narrow  black  t 
brownish   stripe   along   the   top  of  the  back,  and  a  wi<ler  I 
dusky  stripe  on  each  side  of  tho  body.     Tliese  pretty  cater-  f 
pillars  do  not  ordinarily  herd  together,  but  sometimes  otir  j 

■  Thesd  dratrupllva  kinds  are  tlio  cnlerjiilliirs  of  tbe  bravti-tnilod  moth  (Por-    I 
rtctia  aurijiwi),  lit  Uio  gddeD-Eiuled  moth  (PvrOitM  chrjitorTliasa),  of  IIic  g7p«y- 
molh  {BftiofffmiiitilUpar),  tnil  of  tho  blaclt  »rchos-[nolli  {Piiha-a  monarha).     Til* 
Bnt  of  Uimo  nbounded  to  itich  ta  extent  in  Engluiil,  Id  ths  year  ITS3,  tint 
prnyen  wore  ordowd  to  be  twid  In  all  tbc  cliurebu,  lo  avert  the  dotnicUOB    j 
wliicb  WB*  anticipated  tniia  tbem. 
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apple-trees  are  miicli  infested  by  tlicm,  as  was  the  pas«  in 
the  summer  of  IH'IS.  In  llie  suiiiniLTS  of  1848,  1849,  and 
1850,  they  were  very  numeroits  on  trees  hi  Boston,  both  in 
private  yards  and  on  the  comiaon,  whero  the  horse-chostnuts, 
which  Beem  ordinarily  to  escajw  the  attacks  of  insects,  wore 
almost  entirely  stripped  of  their  leaves  by  these  insects. 
When  they  have  done  eating,  they  spin  their  cocoons  on  tile 
leaves,  or  on  tlie  branches  or  trunks  of  the  trees,  or  on  fences 
in  tlie  vicinity.  The  chrysalis  is  not  only  beset  with  little 
hairs  or  down,  but  has  thri'o  oval  clusters  of  branny  scales 
on  tlie  back.  In  about  eleven  days  after  the  change  to  the 
chrysalis  is  effected,  the  last  transformation  follows,  and  the 
insects  come  forth  in  the  adult  state,  the  females  ivingless, 
and  the  males  with  large  ashen-gray  win^,  crossed  by  wavy 
darker  bands  on  the  upper  pair,  on  which,  moreover,  is  a 
small  black  spot  near  the  tip,  and  ft  minute  white  crescent 
near  the  outer  hind  angle.  The  body  of  the  male  is  small 
and  slender,  with  a  row  of  little  tufts  along  the  back,  and 
the  wings  expand  one  inch  and  three  eightlis.  The  females 
(Plate  VII.  Figs.  2  and  3)  ^fe  of  a  lighter  gray  color  than 
the  males,  their  bodies  are  very  thick,  and  of  an  oblong  oval 
shape,  and,  though  seemingly  wingless,  upon  close  examina- 
tion two  little  scales,  or  stinted  winglets,  can  be  discovered 
on  each  shoulder.  Tliese  females  lay  their  eggs  upon  the 
top  of  tl>eir  cocoons  (Plate  VII.  Fig.  5),  and  cover  them 
witli  a  large  quantity  of  frothy  matter,  which  on  drying 
becomes  white  and  brittle.  DJflerent  broods  of  these  insects 
appear  at  various  times  in  the  course  of  the  summer,  but 
tlie  greater  number  come  to  maturity  and  lay  their  eggs  in 
the  latter  part  of  August  and  the  beginning  of  September, 
and  these  eggs  are  not  hatched  till  the  following  summer. 
The  name  of  tins  moth  is  Or-fifia  *  leiicoiiifftiut  (Plate  VII, 

•  This  najna  Is  derfved  from  a  word  which  tigiiifloa  to  bWpIcIi  out  Ihe  liancis, 
nnd  it  !*  applliHt  lo  thii  hind  of  moth  on  nccauiit  of  il>  rusting  with  I 
SEtciuIed.  ThaGermnnsciill  tlioMimotliBrtrrrtyliiijM^'nMr;  tlio  FnjnDh,ii'iH(( 
^tcwIuM;  Rii'l  the  Eogllali,  rsporec-molhi;  th«  littler  probnbly  bccsuM  the  male* 
Kn  »MD  dying  about  oatsatfttiooBlj',  or  mpoting,  by  lUy,  when  tamt  uther  a 
keep  eonconleJ. 
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more  pencils  on  tlie  fifth  ring,  and  a  sinj^le  pencil  on  1 
top  of  tlie  eleventh  ring.     Tlie  warts  ■wliicli  produce  tlicsftfl 
pencils  are  more  prominent  or  lonjjer  than  the  rest.     These  f 
caterpillars  are  called  tussocRs  in  England,  from  the  tufta  f 
on    tlieir    Weiss,     Tliey  live    upon    trees    and    shiTlbs,  and, 
wlien  at  rest,  they  Lend  down  the  head,  and  bring  over  it  I 
the  long  plume-lilce  pencils  of  tlie  first  ring.     Their  cocoons 
are  large,  thin,  arid  flattened,  and  consist  of  a  soft  kind  of 
■silk,  inttiTnixcd  ^vilh  which  are  a  few  liairs.     Tho  chr^-salids  j 
;  covered  with  down  or  short  liairs,  and  end  at  tho  tail  J 
Jrith  a  long  projecting  point.     In  Europe  tliere  are  manjra 
Kinds  of  Liparians,  some  of  them  at  times  exceedingly  injur!- 5 
)us  to  vegetation,  their  cateqiillars  devouring  tlie  leaves  of  J 
Tiit-trees,  and  not  unfreijuently  extending  tlieir  devastationa  \ 
'to  the  hedges,  and  even  to  tlie  corn  and  grass,*     There  do  ] 
not  appear  to  be  many  kinds  in  tlio  Unit^^d  States,  and  they 
never  swarm  to  tho  same  extent  as  in  Europe. 

During  the  months  of  July  and  August,  there  may  bo 
found  on   apple-trees   and   rose-bushes,  and   sometimes  on 
other  trees  and  stirubs,  little  slender  caterpillars  (Plate  VII. 
Pig.  1),  of  a  bright  yellow  color,  sparingly  clothed  witli 
ing  and  fine  yellow  hairs  on  the  sides  of  tho  body,  and 
laving  four  short  and  thick  brusli-like  yellowish  tufta  on  the  j 
back,  that  is  on  the  fourth  and  throe  following  rings,  two  j 
long  black  plumes  or  pencils  extending  forwards  from  tlio  I 
first  ring,  and  a  single  plume  on  tlie  top  of  tho  eleventh  ring.  | 
The  head',  anil  tlie  two  little  retractile  warts  on  tlie  ninti  1 
and  tenth  rings,  are  coral-red ;  there  is  a  narrow  black  or  I 
browniah   stripe  along   the   top  of  the  back,  and  a  wilier  ■ 
dusky  stripe  on  each  side  of  tlio  body.     These  pretty  cater-J 
pillars  do  not  ordinarily  herd  together,  but  sometimes  ourl 

•  TliesA  deslnictlve  kinds  are  llio  cntBrpillan  at  Hit  brown-tHlIod  mciUi  (Anv  1 
liaia  Biinjtwi),  of  lliu  gnldnn-taileil  motb  (PorAeiia  dnywrriaa),  o(  tho  gyptj- 
inotli  (ff5pa.i7)Mi'i'<d^''),  Mid  of  Iho  block  arolioi-inath  (PiUura  moitachai.  Tha 
Itrtt  of  Ibiao  Dbonndcd  lo  tucli  au  extent  in  England,  in  tho  year  1T81,  tliM 
|irey«t«  wen  ordered  lo  liu  rend  in  nil  the  uhurcliea,  to  uTurt  tho  duCnuUan 
whioh  waj  aiitlcIpHled  Irom  them. 
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apple-trees  are  much  infested  by  them,  as  was  the  case  in 
the  summer  of  1828.  In  the  summers  of  1848,  1849,  and 
1850,  they  were  very  numerous  on  trees  in  Boston,  both  in 
private  yards  and  on  the  common,  where  the  horse-chestnuts, 
which  seem  ordinarily  to  escape  the  attacks  of  insects,  were 
almost  entirely  stripped  of  their  leaves  by  these  insects. 
When  they  have  done  eating,  they  spin  their  cocoons  on  the 
leaves,  or  on  the  branches  or  trunks  of  the  trees,  or  on  fences 
in  the  vicinity.  The  chrysalis  is  not  only  beset  with  little 
hairs  or  down,  but  has  three  oval  clusters  of  branny  scales 
on  the  back.  In  about  eleven  days  after  the  change  to  the 
chrysalis  is  effected,  the  last  transformation  follows,  and  the 
insects  come  forth  in  the  adult  state,  the  females  wingless, 
and  tlie  males  witli  large  ashen-gray  wings,  crossed  by  wavy 
darker  bands  on  the  upper  pair,  on  which,  moreover,  is  a 
small  black  spot  near  the  tip,  and  a  minute  white  crescent 
near  the  outer  hind  angle.  The  body  of  the  male  is  small 
and  slender,  with  a  row  of  little  tufts  along  the  back,  and 
the  wings  expand  one  inch  and  three  eighths.  The  females 
(Plate  VII.  Figs.  2  and  3)  ofo  of  a  ligliter  gray  color  than 
the  males,  their  bodies  arc  very  thick,  and  of  an  oblong  oval 
shape,  and,  though  seemingly  w^ingless,  upon  close  examina- 
tion two  httle  scales,  or  stinted  winglets,  can  be  discovered 
on  each  shoulder.  These  females  lay  their  eggs  upon  the 
top  of  their  cocoons  (Plate  VII.  Fig.  5),  and  cover  them 
with  a  large  quantity  of  frothy  matter,  which  on  drying 
becomes  white  and  brittle.  Difterent  broods  of  these  insects 
appear  at  various  times  in  the  course  of  the  summer,  but 
the  greater  number  come  to  maturity  and  lay  their  eggs  in 
the  latter  part  of  August  and  the  beginning  of  September, 
and  these  eggs  are  not  hatched  till  the  following  summer. 
Tlie  name  of  tliis  moth  is  Orgyia  *  leucostigma  (Plate  VII. 

•  This  name  is  derived  from  a  word  which  signifies  to  stretch  out  the  liands, 
and  it  is  applied  to  this  kind  of  motli  on  account  of  its  resting  with  the  fore  legs 
extended.  The  Germans  call  these  moths  sirtckfiUsige  Spinner ;  the  French, /wWej 
etemlues;  and  the  English,  vnporer-moths;  the  latter  probably  because  the  males 
are  seen  flying  about  ostentatiously,  or  vaporing,  by  day,  when  most  other  mothi 
keep  concealed. 
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Fig.  4,  male),  tlie  white-marked  Orgyia  or  tussock-moth."* 
It  is  to  tlic  eggs  of  this  inswt  that  the  late  Mr.  B.  H.  Ivi 
of  Salem,  alludes,  in  an  artide  on  "insects  which   iiifestJ 
trees  and  plants,"  puhlislied  in  Hovey's  "Gardeners  Ma^^J 
ziiie.*' "     Mr.  Ivc9  states,  that,  on  passing  tliroiigh  an  apple-a 
orchard  in  February,  he  "perceived   nearly  all   the  trees 
speckled  with  occasional  dead  leaves,  adhering  so  firmly  to 
the  hranchcs   as   to  require  considerable   force   to  dislodge 
them.     Each  leaf  covered  a  small  patch  of  from  one  to  two 
limiilred  eggs,  united  together,  aa  well  as  to  the  leaf,  hy  a  I 
gummy  and  silken  fibre,  peculiar  to  the  moth,"     In  March, 
he  "  visited  the  same  orchard,  and,  as  an  oxiK'riment,  cleared 
three  trees,  from  which  he  took  twenty-one  bunches  of  eggs. 
The  remainder  of  the  trees  ho  left  untouched  until  the  lOtli 
of  May,  when  be  found  the  caterpillars  were  hatched  from 


the  epir,  and  bad 


:cd  the 


'  hut  s 


!  ravages. 


He  watched  them  from  time  to  time,  until  many  branches 
had  been  spoiled  of  their  leaves,  and  in  the  autumn  were 
entirely  destitute  of  fruit,  while  the  three  trees  which  bad 
been  stripped  of  the  eggs  were^flush  witli  foliage,  each  limb, 
witliout  exception,  ripening  its  fruit."  Tlieso  pertinent  re- 
marks point  out  the  nature  and  extent  of  the  evil,  and  sug- 
gest the  proper  remedy  to  he  used  agamst  the  ravages  of 
these  insects. 

In  the  New  England  States  there  is  found  a  tussock  or 
vnporer  moth,  seemingly  the  same  as  the  Orr/ifia  antiqua,  llie 
antique  or  rusty  vaporer-moth  of  Europe,  from  whence  possi-  ■ 
bly  its  eggs  may  have  been  brought  with  imported  fruit-trees.  ' 
Tho  male  moth  is  of  a  nist-hrown  color,  tlie  fore  wings  are 
crossed  hy  two  deeper  brown  wavy  streaks,  and  have  a  white 
crescent  near  tho  hind  angle.  They  eximnd  about  one  inch 
and  ono  eiglith.  The  female  is  gray,  and  wingless,  or  with 
only  two  minute  scales  on  each  side  in  the  place  of  win^, 
and  exactly  rcsomhtes  in  slmiw  the  female  of  ihe  foregoing 
species.  The  eaterj>illar  is  yellow  on  the  hack,  on  wliich 
•  Vol.  I.  p.  na. 
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arc  four  short  sqaaro  !jrush-Iikc  yellow  tufts ;  the  sidea  are 
dusky  and  spottt'd  with  red  ;  tht-re  are  tww  long  hlack  i>eiicila 
or  plumes  on  the  first  ring,  one  on  each  side  of  tho  lifth  ring, 
and  one  on  the  top  of  the  eleventh  ring ;  the  head  is  black ; 
and  tlie  retractile  warts  on  the  top  of  tlie  ninth  and  tenth 
rings  arc  red.  Those  caterpillars  live  on  various  trees  and 
shruhs,  and  are  stated  hy  Miss  Dix,  in  Professor  Silliman's 
*'  Journal  of  Science,"  •  to  have  been  "  very  destructive  to 
tho  thorn  hedges  in  Ithode  Island,"  '■  appearing  very  early 
in  summer,  and  not  disappearing  till  late  in  November." 
Tho  cocoons  resemble  those  of  the  white-marked  vaporcr 
(^Orgyia  hacortigma),  and  the  females,  afVer  they  have  come 
fortli,  never  leave  the  outside  of  tlieir  cocoons,  but  lay  their 
eggs  upon  them  and  die  there. 

The  next  group  may  be  called  Lasiocompians  (Lasiocam- 
PADx),  aftur  the  pruicipal  genus  f  included  in  it,  tlie  name 
of  which  signifies  hairy  caterpillar.  The  Lasioeampians  are 
woolly  and  veiy  thick-bodied  moths,  distinguished  by  die 
want  of  the  bristles  and  hooks  thai  hold  together  the  fore 
and  hind  wbigs  of  other  moths,  by  the  wide  and  tumed-pp 
fore  edge  of  the  liind  wings,  which  projects  beyond  that  of 
the  fore  wings  when  at  rest,  and  by  their  caterpillars,  which 
(with  few  exceptions)  are  not  warty  on  the  back,  and  are 
ajjaringly  clothed  witli  short,  soft  hairs,  mostly  placed  along 
the  sides  of  the  body,  and  seldom  distinctly  arranged  in 
spreading  clusters  or  tut^.  These  moths  fly  only  by  night, 
and  both  sexes  are  winged.  Tlieir  antenna  generally  bend 
downwanls  near  tlie  middle,  and  upwards  at  the  points,  are 
longur  than  those  of  the  Liparians,  but  not  so  widely  featli- 
ered  hi  the  males,  and  very  narrowly  feathered  beneath  in 
llie  females.  The  feelers  of  some  are  rather  longer  than 
common,  and   are  thrust   forward    like  a  beak;    but    more 


■  Vol.  SIX.  p.  61. 
}  To  Lnsiotan^ia  Iwlong  t 
Saiorii,  DamrU,  &c.     1  hove 


■  »tled  Riiii,  Tri/nUi,  Qi»niii. 


II  be  found  in  Ibo  Unilet!  SbUos. 


870  LEI'IDOPTEBA. 

often  thoy  are  very  short  and  small.     Tli"  tongue,  fop  t 
most  part,  is  invisible.     Tlieir  wings  cover  llie  back  like  a 
steep  roof;  the  under  pair,  being  widiT  tliiin  common,  amfl 
not  entirely  covered  by  the  upper  wings,  but  project  beyond'a 
Uiem  at  the  sides  of  the  body  when  closed.     Their  c 
pillars  live  on  trees  and  shrubs,  and  some  kinds  herd  t<^;ether  J 
in  considerable  numbers  or  swarms ;  they  make  their  coco<w 
mostly  or  entirely  of  silk.     The  winged  insect  is  i 
in  Its  attempts  to  come  forth,  after  its  last  change,  1^  i 
reddisli-colored  liquid,  whlcli  softens  the  end  of  its  cocoonj,n 
and  which,  as  some  say,  is  discharged  from  its  own  montJinF 
or,  aa  otht-ra  with  gi-cnter  probability  assert,  escapes  i 
I  the  inside  of  the  chrysalis  tlie  moment  that  the  included 
moth  bursts  the  shell. 

To  this  group  belong  the  caterpillars  that  swarm  in  tbO'fl 
unpruned  nm-series  and  neglected  orchards  of  the  slovenly  J 
and  Improvident  husbandman,  and  hang  tlieir  many-coute(l.J 
webs  upon  the  wilil  cherry-trees  tliat  arc  suffered  to  spring  V 
up  unchecked  by  the  wayside  and  encroach  upon  ihu  liurdeiS'I 
of  our  pastures  and  fiel<ls.  The  eggs,  from  which  they  ar^l 
hatched,  are  placed  around  the  ends  of  the  branches,  forming;! 
a  wide  kind  of  ring  or  bracelet,  consisting  of  llii-ee  or  funrfl 
hundi-cd  eggs,  in  the  ibrni  of  short  cylinders  standing  on  \ 
their  ends  close  together,  an<l  covered  witli  a  thick  coat  of-J 
brownish  water-proof  varnish  (Plate  VII.  Fig.  Iti).*  ThoJ 
caterpillars  come  forth  with  the  unfolding  of  the  leavca  ofl 
the  apple  and  cherry  tree,  during  tlie  latter  part  of  April  I 
or  the  beginning  of  May.  The  first  signs  of  tlieir  activi^  I 
appear  in  the  formation  of  a  little  angular  wcl)  or  tent,  some-J 
what  resembling  a  spider's  web,  stretched  between  tho  forks  \ 
of  tlie  branches  a  little  below  the  cluster  of  eggs.  Under  ihaM 
shelter  of  these  tents,  in  making  which  they  all  work  togeth-.J 
er,  the  cateqiillars  remain  concealed  at  all  times  when  not  f 
engaged  in  eating.  In  crawling  fi^m  twig  to  twig  and  front  I 
L  clu*lcT  of  tlicMi  Qggs  inuj'  Iw  H<in  III  tlic  DoiKni  Colllnt-  I 


THE    AMERICAN    L ACKEY-C ATEBPILLAR.         371 

leaf  to  leaf,  they  spin  from  their  mouths  a  slender  silken 
tliread,  which  is  a  clew  to  conduct  tliem  back  to  their  tents ; 
and  as  they  go  forth  and  return  in  files,  one  after  another, 
tlieir  pathways  in  time  become  well  carpeted  with  silk,  which 
serves  to  render  their  footing  secure  during  their  frequent 
and  periodical  journeys,  in  various  directions,  to  and  from 
their  common  habitation.  As  they  increase  in  age  and  size, 
they  enlarge  their  tent,  surrounding  it,  from  time  to  time, 
witli  new  layers  or  webs,  till  at  length  it  acquires  a  diam- 
eter of  eight  or  ten  inches.  They  come  out  together  at 
certain  stated  hours  to  eat,  and  all  retire  at  once  when  their 
regular  meals  are  finished;  during  bad  weather,  however, 
they  fast,  and  do  not  venture  from  their  shelter.  These 
caterpillars  (Plate  VII.  Fig.  13)  are  of  a  kind  called  lackeys 
in  England,  and  livrSeB  in  France,  from  the  party-colored 
livery  in  which  they  appear.  When  fully  grown,  they 
measure  about  two  inches  in  length.  Their  heads  arc  black ; 
extending  along  the  top  of  the  back,  from  one  end  to  the 
other,  is  a  whitish  line,  on  each  side  of  which,  on  a  yellow 
ground,  are  numerous  short  and  fine  crinkled  black  lines, 
that,  lower  down,  become  mingled  together,  and  fonn  a 
broad  longitudinal  black  stripe,  or  rather  a  row  of  long  black 
spots,  one  on  each  ring,  in  the  middle  of  each  of  which  is  a 
small  blue  spot ;  below  this  is  a  narrow  wavy  yellow  line, 
and  lower  still  the  sides  are  variegated  with  fine  intermingled 
black  and  yellow  lines,  which  are  lost  at  last  in  the  general 
dusky  color  of  the  under  side  of  the  body ;  on  the  top  of 
the  eleventh  ring  is  a  small  blackish  and  hairy  wart,  and 
the  whole  body  is  very  sparingly  clothed  with  short  and 
soft  hairs,  rather  thicker  and  longer  upon  the  sides  than 
elsewhere.  The  foregoing  description  will  serve  to  show 
that  these  insects  are  not  the  same  as  eitlier  the  Neustria  * 


*  Neutiria  was  the  ancient  name  of  Normandy,  from  whence  this  European 
species  was  first  introduced  into  England.  The  Neustria  caterpillar  has  a  bluish 
head,  on  which,  as  also  on  the  first  ring,  are  two  black  dots;  the  back  is  tawny- 
Ted,  with  a  central  white  and  two  black  lines  from  one  end  to  the  other;  the  .sides 
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or  the  camp  •  lackey-caterpillars  of  Europe,  for  which  they 
have  been  mistaken.     From  the  first  to  tlie  middle  of  June 
they  begin  to  leave  the  trees  ujiyn  which  they  have  hitherto 
lived  in  company,  separate  from  each  other,  wander  aboata 
awhile,  and  finally  get  into  some  creWce  or  other  place  of  I 
shelter,   and   make    their  cocoons    (Plate   VII.    Fig.    15).. 
These  are  of  a  regular  long  oval  form,  composed  of  a  thin  I 
and  verj'  loosely  woven  web  of  silk,  the  meshes  of  wliickl 
are  filled  with  a  thin  paste,  tliat  on  drying  is  changed  to  a 
yellow  powder,  like  flom-  of  sulphur  in  appearance.     Some  j 
of  tlte   caterpillai's,   either   from   weakness   or  some    otlier  J 
cause,  do  not  leave  their  nesta  with  tlie  rest  of  the  awarm, 

I  bnt  make  their  cocoons  there,  and  when  the  webs  are  opened  I 

f  these   cocoons   may  be   seen   intermixed   with   a  mass   of  ' 
blackish  giiiins,  like  gunpowder,  excretetl  hy  tlie  caterifillnrs 
daring  their  stay.     From  fom'tecn  to  seventeen  days  afn-r 
the  insect  has  made  its  cocoon  and  changed  to  a  chrysalis, 
it  bursts  its  chrj-salis-skin,  forces  its  way  throagh  tlio  wet 

,  And  softened  end  of  its  cocoon,  and  appears  in  tlie  wiiigt'cl  1 
or  miller  form.  Many  of  them,  however,  are  unable  to  fin-  j 
ish  their  transformations  by  rt^ison  of  weakness,  especially  i 
those  remaining  in  the  webs.  Most  of  tTicse  will  be  found  I 
to  have  lieen  preyed  npon  by  little  maggots  li\-ing  Upon  the  I 
&t  within  their  bodies,  and  finally  changing  to  small  iboiw  I 

'  winged  ichneumon  wasps,  wliicli  in  duo  time  pierce  a  liola  j 
in  the  cocoons  of  their  victims,  and  escape  into  the  air. 

The  moth  (I'lale  VII.  Fig.  14  male.  Fig.  17  female) 
of  our  American  lackey-caterpillar  is  of  a  rusty  or  reddish- 
brown  color,  more  or  less  mingled  with  gray  on  the  middle 
and  base  of  the  fore  wings,  which,  besides,  are  crossed  hy  I 

ug  blUD,  wlih  a  nnnmr  red  ttripci  on  tlie  top  of  tlio  nlovrnlh  ring  ii 
UtKkiali  Kurt;  and  tbn  liully  It  ilusky. 

*  TliB  riub'tutK,  iir  riunp-catvrpillnr,  lini  n  iinrraw  brokau  wEiilo  llaa  on  tba  I 
top  of  the  buck,  *epamting  two  bronit  rod  ntiipat,  wlilch  an  <!oltni)  with  biMkt  j 
Ih*  »ld«»  nre  bllia,  wIlJi  two  or  ihrea  narrow  rnil  "trTiM»;  Ibo  Uiiiid  iiml  Bniri 
nrp  luit  mnrkiKl  witli  binck  dob  i  cliero  It  no  wiirt  od  tlio  top  of  the  etovaatti  rlii|}  J 
and  tho  Itolly  It  wblie,  mnrbtcd  wltb  binck. 


r 
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two  oblique,  straight,  dirty  white  lines.  It  oximnds  fi-oTn 
oiie  inch  and  a  quarter  to  one  inch  and  a  half,  or  a  little 
mort',  This  motb'  closely  resembles  llie  cattrentit,  imtl 
still  more  tlie  Neustria  of  Europe,  frum  both  of  which, 
however,  it  is  easily  distinguished  by  tlie  oblique  lines  on 
the  fore  wings,  wliich  ai-e  not  wavy  aa  in  the  tbreign  spe- 
cies. Moreover,  the  caterpillar  is  very  difierent  from  both 
of  the  European  lackeys  ;  and  it  does  not  seem  [irobable  that 
eitlier  of  them,  if  introduced  into  this  country,  could  liave 
80  wholly  lost  their  original  characters.  Our  insect  belongs 
to  the  same  genus,  or  kind,  now  called  ClUiocampa,  or 
tent-caterpillar,  ti'om  its  habits ;  and  I  propose  to  distin- 
guish it  fiirtbermore  from  its  nejir  allies  by  the  name  of 
Americana,  tlie  American  tent-caleq»illar  or  lackey.  The 
moths  appear  in  great  numbers  in  July,  flying  about  and 
often  entering  houses  by  night.  At  tliis  time  lliey  lay  their 
eggs,  selecting  the  wild  cherry,  in  pi-eference  to  all  other 
trees,  for  this  purpose,  and,  next  to  these,  appk'-trees,  the 
extensive  introdnc^on  and  great  increase  of  wiiich,  in  tJiis 
country,  afford  an  abundant  anil  tempting  supply  of  food 
to  die  catcri>illars,  in  the  place  of  the  native  cherry-trees 
that  formerly,  it  would  seem,  sufficed  for  tlit-ir  nourishment. 
These  insects,  because  they  are  the  most  common  and  most 
abundant  in  all  parts  of  our  country,  and  have  obtained 
Mich  notoriety  that  in  common  language  they  are  almost 
exclusively  known  among  uh  by  the  name  of  the  caterpil- 
lars, are  tlie  worst  enemies  of  the  orchard.  Where  proper 
Attention  has  not  been  paid  to  the  destruction  of  them,  they 
pre%-ail  to  such  an  extent  as  almost  entirely  to  strip  the 
apple  and   cherry  trees   of  their  foliage,   by  their  attacks 

*  A  iliort  bat  very  nccnniln  ncconnt  of  thia  Inseol  inity  bo  foiiiid  In  (he  Isle 
Pmfeuor  Peek'*  "  Ihturul  Hlslor;!-  of  the  Cunker-Wunii/*  jn-intvd  m  Bmlon, 
■mong  tba  pap«n  oT  tliv  MiwuicbuaetU  Society  for  promutiuif  Agrlculturs,  lii 
Ihe  veor  1780.    Profejuor  Peck  soetn*  to  linva  bean  KWua  thnt  It  »iu  not  idmiicnl 
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continued  during  tlie  seven  weeks  of  tlieir  life  in  the  c 
plllai'  fonii.     The  trees,  in  those  orchards  and  gHrdena  whei 
they  have  been  suffered  to  breed  for  a  succession  of  year! 
become  prematurely  old,  in  consequence  of  the  efforts  tlie 
are  obli^ctl  to  make  to  repair,  at  an  unseasonable  time,  t 
loss  of  tlieir  foHage,  and  are  rendered  unfruitful,  and  con4 
sequently  unprofitable.     But  this  is  not  all ;  these  pemicioul 
inswts  spread  in  every  direction,  from  the  trees  of  the  cars 
leas  and  indolent  to  those  of  their  more  careful  and  Indus- I 
trions  neighbors,  whose  labors  are  tliereby  greatly  increased,.] 
Bjid  have  to  be  followed  up  year  after  year,  witliout  any  1 
prospect  of  [lennaiient  relief- 
Many  methods  and  receipts  for  the  destruction  of  these  j 
insects  have   been   published   and   rccommendeil,  but  hare  | 
^led  to  exterminate  them,  and  indeed  have  done  but  little  | 
to  lesseij  tlieir  numbei^,  as,  indeed,  might  be  expected  from  | 
the  tenor  of  the  foregoing  remarks.     In  order  to  be  coin- 
I  pletely  successfiil,  thm/  must  be  universally  aihpted.     These  | 
I  means  compi-eliend  both  the  destruction  of  tlie  eggs  and  rf  [ 
the  caterpillars.     The  eggs  are  to  be  sought  for  in  tlie  win-  I 
ter  and  tlie  early  )tart  of  spring,  when  there  are  no  leavet  I 
on  the  trees.     They  are  easily  discovered  at  tlib  time,  and  J 
may  be  removed  with  the  tliumb-nail  and  forefinger.     Ifur-  1 
I  series  and  the  lower  limbs  of  large  trees  may  tlius  be  endrcljr 
'■cleared  of  the  clusters  of  eggs  during  a  few  visits  made  at  ] 
the  proper  season.     It  is  well    known  that  the  eaterpillus  | 
come  out  to  feed  twice  during  the  daytime,  namely,  in  tlio  J 
foi-enoon  and  afternoon,  and  lliat  they  rarely  leave  their  nests  1 
before  nine  in  the  morning,  and  return  to  them  again  at  | 
noon.     Durhig  the  early  part  of  tlie  season,  wliile  ttic  ncstS  j 
are  smnll,   and   the  caterpillars  young  and  tender,   and  at  | 
those  hoiii's  when  the  insects  are  gatliere4  together  Wilhin'l 
tlieir  cumnion  habitation,  they  may  bo  effectually  destroyed'! 
by  crushing  them  by  hand  in  the  nests.     A  brush,  somewhat  ] 
like  a  botlie-brush,  fixed  to  a  long  handle,  as  recommended  1 
by  the  late  Colonel  Pickering,  or,  for  the  want  thereof. 
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dried  mullein  head  and  its  stalk  fastened  to  a  pole,  will  be 
useful  to  remove  the  nests,  with  the  caterpillers  contained 
therein,  from  those  branches  which  are  too  high  to  be  reached 
by  hand.  Instead  of  the  brush,  wc  may  use,  with  nearly 
equal  success,  a  small  mop  or  sponge,  dipped  as  often  as 
necessary  into  a  pailful  of  refuse  soapsuds,  strong  whitewash, 
or  cheap  oil.  The  mop  should  be  thrust  into  the  nest  and 
turned  round  a  little,  so  as  to  wet  the  caterpillars  with  tlie 
licpiid,  which  will  kill  every  one  that  it  touches.  These 
means,  to  be  effectual,  should  be  employed  during  the  proper 
hours,  that  is,  early  in  the  morning,  at  midday,  or  at  night, 
and  as  soon  in  the  spring  as  the  caterpillars  begin  to  make 
their  nests ;  and  they  should  be  repeated  as  often,  at  least, 
as  once  a  week,  till  the  insects  leave  the  trees.  Early 
attention  and  perseverance  in  the  use  of  these  remedies  will, 
in  tim(^,  save  the  farmer  hundreds  of  dollars,  and  abundance 
of  mortification  and  disap])ointment,  besides  rewarding  him 
with  the  grateful  sight  of  the  verdant  foliage,  snowy  blos- 
soms, and  rich  fruits  of  his  orchard  in  their  proper  seasons. 

Another  caterpillar,  whose  habits  are  similar  to  those  of 
the  preceding,  is  now  and  then  met  with  in  Massachusetts, 
upon  oak  and  walnut  trees,  and  more  rarely  still  upon  apple- 
trees  and  cherry-trees.  According  to  Mr.  Abbot,  "it  is 
sometimes  so  plentiful  in  Virginia  as  to  strip  the  oak-trees 
bare  "  ;  and  I  may  add,  that  it  occasionally  proves  very  in- 
jurious to  orchards  in  Maine.  It  may  be  called  Clmocampa 
silvatica^  the  tent-caterpillar  of  the  forest  (Plate  VII.  Fig. 
19).  With  us  it  comes  to  its  full  size  from  the  10th  to 
the  20th  of  June,  and  then  measures  about  two  inches  in 
length.  There  arc  a  few  short  yellow  hairs  scattered  over 
its  body,  particularly  on  the  sides,  where  they  are  thickest. 
The  general  color  of  the  whole  body  is  light  blue,  clear  on 
the  back,  and  greenish  at  the  sides ;  the  head  is  blue,  and 
without  spots ;  there  are  two  yellow  spots,  and  four  black 
dots  on  the  top  of  the  first  ring ;  along  the  top  of  the  back 
is  a  row  of  eleven  oval  wliite  s|)ots,  beginning  on  the  second 
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ring,  aiid  Iwo  smnll  elevated  black  and  hairy  dots  c 
ring,  except  the  eieveiith,  which  has  only  one  of  larger  sized 
on  eaoh  side  of  the  back  is  a  reddish  stripe  bordered  1 
slender  black  lines ;  and  lower  down  on  each  side  is  anothd 
stripe  of  a  yellow  color  between  two  black  lines ;  tlie  undei 
side  of  the  body  is  blue-black.     This  kind  of  caterpillar  livei 
in  conimiinitlc's  of  three  or  four  hundred  individuals,  undec 
a  C(»itiiion  web  or  tent,  which  is  made  against  the  trunk  o 
beneath  some  of  the  principal  branches  of  die  trees.     Whei 
firily  growQ  t)jey  leave  the  trees,  get  into  places  slielle 
from  rain,  and  make  their  cocoons,  which  exactly  re8cinbl«J 
tliose  of  the  npple-tree  ten t-cat^rjii liars  in  fonn,  size,  aiidfl 
materials.     Tlie  moths  (Plate  VII.  Fig,  18)  appear  in  six-r 
tecii  or  tweiiiy  dsiys  afterwards.     Tlicy  are  of  a  brownisha 
yellow  or  nankin  color ;  the  hind  wings,  excejit  at  l>ase,  anfl 
light  rusty-brown ;  and  on   the  fore  wings  are  two  obliqui 
rnat-brown  and  nearly  straight  parallel  lines.     A  variety  i 
sometirous  found  witli  a  brwid  red-brown  band  across  the  fore 
wings,  occupying  tlie  whole  space  which  in  other  indindiJ 

I  uals  intervenes  between  the  oblique  lines.     The  wings  es-3 
Mnd  ft-om  one  inch  and  one  quarter  to  one  inch  and  thi 

■quarters.     The  great  difference  in  the  caterpillar  will  no4 
iwmiit  us  to  refer  this  species  to  tlio  JS'eustria  of  Europe,  fori 
which  Sir  J.  E.   Smith*  mistook  it,  or  to  the   castrenii 
which  it  more  closely  resembles  in  its  winged  form. 

Most  caterpillars  are  round,  that  is,  cylindrical,  or  nearly  | 
D  i  but  there  aiv  some  belonging  to  this  gi-oup  diat  are  very  \ 
broad,  slightly  convex   above,  and   perfectly   flat  beneath.   ■ 
They  seem  indeed  to  bo  much  broader  and  more  flutti-ned  ' 
than  they  really  are,  by  reason  of  tho  hairs  on  their  sides, 
wbicli  spread  out  so  na  nearly  to  conceal  the  feet,  and  form 
n  kind  of  (Hnge  along  each  side  of  tlie  bo<ly.     These  hairs 
gTOW  mostly  from  horizontal  Heshy  appenda}p?s  or  long  warts, 
somewhat  like  legs,  hanpng  from  the  sides  of  eveiy  Hngi 
tltnse  on  the  first  i-iiig  being  much  longer  than  tliu  others, 
•  Sta  Aliboi'i  ■■  Intccls  of  Ccorgto,"  wliwo  It  U  (Igiired. 
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wliicli  progressively  decrease  in  size  to  the  last.  On  the 
fore  part  of  the  body  oiio  or  two  velvet-like  and  highly  col- 
ored bands  may  be  seen  when  the  caterpillar  b  in  motion ; 
and  on  tlie  top  of  the  eleventh  ring  tliere  is  genemlly  a,  long 
naked  wart.  When  these  sin^lai'  caterpillars  are  not  eat- 
ing, they  reniniji  at  rest,  stretched  out  on  the  limbs  of  ti-ees, 
and  tliey  often  so  nearly  resemble  the  bark  in  i^ohir  as  to 
escape  observation.  From  the  lappets,  or  leg-like  appen- 
dages, hanging  to  tlieir  sides,  they  are  called  lappet-caterpil- 
lars by  English  wrili'i-s. 

Twice  I  have  found,  on  the  apple-tree,  in  tlie  month  of 
September,  caterpillar!)  of  this  kind,  measuring,  when  fully 
grown,  two  inches  and  a  half  in  length,  and  above  half  an 
inch  in  bi-cadth.  The  upper  side  was  gray,  variegated  with 
irregular  white  spots,  and  sprinkled  all  over  with  fine  black 
dots  ;  on  the  fore  part  of  the  body  there  were  two  transverse 
velvet-like  bands  of  a  rich  scarlet  color,  one  on  the  hind  jiart 
of  the  second,  and  tlie  other  on  the  third  ring,  and  on  each 
of  these  bands  were  Uireo  black  dots ;  the  under  side  of  the 
body  was  orange-coloi-ed,  with  a  row  of  diamund-shaj>ed 
black  spots ;  the  hairs  on  the  sides  were  gray,  and  many  of 
iLem  were  tipped  wiili  a  white  knob.  The  caterpillar  eafa 
tlie  leaves  of  the  apjile-trec,  feeding  only  in  tlie  night,  and 
remaining  perfectly  quiet  during  the  day.  The  moth  pro- 
duced from  it  was  supposed  by  Sir  J.  E,  Smith  •  to  be  the 
same  as  the  European  IlicifoUa, 
or  holly-leaved  luppet-moth,  from  , 
which,  however,  it  dittere  h 
many  I'espects  tlint  I  shall  ' 
ture  to  give  it  another  name.  It 
belong?  to  the  genus  Gmtropa- 
cha,^  so  called  ft-om  the  very 
tliick  bodies  of  the  moths ;  and  the  present  siteciis  may  bo 
named  Americana,  tlie  American  lappel-nioth   (^Fig.  ITC). 


Fig.    17.-K 
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Were  it  not  for  its  regular  shape,  it  might,  when  at  rest, 
very  tasily  be  Diistaken  for  a  dry,  brown,  and  cnimjilul 
leaf.  The  feelers  are  somewhat  proni[ni.'nt,  like  a  short 
beak ;  the  edges  of  the  under  wings  are  very  mucli  notched, 
as  are  the  hinder  and  inner  edges  of  the  fore  wings,  and 
these  nott-hes  are  while  ;  its  general  color  is  a  red-brown ; 
behind  the  middle  of  each  of  the  ivings  ia  a  pale  band, 
edged  with  zigzai;  dark  brown  hues,  and  tliere  are  also  two 
or  tliree  shoi't  irregular  brown  lines  running  backwards  from 
the  front  edge  of  the  fore  wings,  besides  a  minute  pale  cres- 
cent, edged  witli  dark  brown,  near  the  middle  of  the  same. 
In  the  females  the  pale  bands  and  dark  lines  arc  somftimos 
wanting,  the  wirij^  being  almost  entirely  of  a  red-brown 
color.  It  expjitids  from  one  incli  and  a  half  to  nearly  two 
inches.  Mr.  Abbot,  who  has  figuivd  it,  states  that  tlie 
cateri)illar  lives  on  the  oak  and  the  ash,  tliat  it  spun  itself 
up  in  May  among  the  leaves  in  a  gray-brown  cocoon,  in 
wliich  the  chrysalis  was  enveloped  with  a  pale  brown  pow- 
der, and  diat  the  moth  came  out  iu  Februaiy.  My  speci- 
mens, on  the  contrary,  as  above  stated,  were  found  on 
apple-trees,  made  their  cocoons  in  tlie  autumn,  and  ap- 
peared m  the  winged  form  in  the  early  pait  of  ilie  following 
summer. 

The  foregoing  is  the  only  American  lappet-molh,  witli 
nntchfd  wings,  which 
is  known  to  ine  ;  but 
we  have  another  much 
larger  one,  with  en- 
tire wings.  It  is  the 
I'./Wfl(Fig.l"7)of 
Stoll,  so  named  after 
a  celebrated  German 
female,  commemorated  by  tlie  ancient  hi'itorian  Tacitns. 
This  moth  has  a  very  large,  tliick,  and  woolly  body,  and 
is  of  a  wliite  color,  variegated  or  clouded  with  blue-gray. 
On  the  fore  wings  are  two  broad  dark  gray  bands,  inter- 
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vening  between  direc  narrow  wavy  white  bands,  tUc  latter 
being  marked  by  an  irregular  gray  lino ;  tlie  veina  are 
white,  prominent,  and  very  distinct;  the  liind  wings  are 
gray,  with  a  wlute  liijid  border,  on  which  are  two  inter- 
rupted gray  linos,  and  across  the  middle  there  is  a  broad, 
iaint,  wliitisb  band ;  on  tlie  top  of  tlie  tliorax  Is  an  oblong 
blackish  spot,  widening  behind,  and  consisting  of  long  black 
and  pearl-colored  erect  scales,  shaped  someM-liat  like  the 
handle  of  a  spoon.  There  is  a  great  disparity  in  the  size 
of  the  sexes,  ttic  males  measnring  only  from  one  inch  and 
a  half  to  one  Inch  and  three  quarters  across  the  wings, 
while  tlie  temates  expand  from  two  and  a  quarter  to  two 
inches  and  three  quartei-s  or  mure. 
The  caterpillar  (Fig.  178,  young 
caterpillar)  of  this  fine  moth  I 
have  never  seen  alive ;  but  one 
was  sent  to  me,  in  tlie  autumn 
of  1828,  by  the  late  T.  G.  Fes- 
senden,  Esq.,  who  received  it  from  Newburyi>or(,  from  ft 
correspondent,  by  whom  it  was  found  on  the  5th  of  August, 
sticking  so  fast  to  the  limb  of  an  apple-tree,  that  at  first 
it  was  mistaken  for  a  cankered  spot  on  tlie  bark."  It  was 
said  to  have  measured  two  inches  and  a  half  in  length,  but 
when  it  came  into  my  hands  it  had  spun  itself  up  in  its 
cocoon.  A  caterpillar  of  the  same  kind,  found  also  on  an 
apple-tree,  has  betm  described  by  Miss  Dis  in  I'l-ofessor 
Sillunan's  "Journal  of  Science."!  Tliis  observing  lady 
states,  that  "  when  at  rest  the  resemblance  of  its  upper  snr- 
6cB  was  so  exact  "ivitli  the  young  bark  of  the  branch  on 
which  it  was  fixed,  that  its  presence  might  have  reaped 
the  most  accurate  investigation ;  and  this  deception  was  the 
more  complete  from  the  unusual  shape  of  the  caterpillar, 
which  might  be  likened  to  the  extt^>mjJ  third  of  a  cylinder. 
The  sides  of  the  body  were  cloaked  and  fiinged  with  hairs. 
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It  was  of  a  palo  sea-green  color  above,  marked  with  ash^ 
blended  into  white;  and  beneath  of  a  brilliant  orange,  spotted 
vith  vivid  black.  When  in  moUon  its  whole  appearance 
was  changed,  it  extended  to  the  length  of  two  inches,  and 
two  tliii-ds  of  an  inch  in  breadtli,  its  colors  brightened,  and 
a  transverse  ojiening  was  disclosed  on  tlie  back,  two  tliirda 
of  an  inch  from  the  bead,  of  a  most  rich  velvet-black  color. 
It  was  sluggish  and  motionless  during  tlie  day.  and  active 
only  at  night."  Mr.  Abbot  fomid  tlie  caterpillar  of  the 
Velleda  lappel-moth  on  the  willow-oak  and  on  tlie  pereiui- 
mon  i  and  in  his  figum  il  is  represented  of  a  dark  ashen- 
gray  color,  with  a  velvet-like  black  band  across  the  upper 
part  of  the  third  ring.*  The  cocoon  of  tlie  specinien  sent 
to  mo  by  Mr.  Fesscnden  resembled  grocera"  soft  brownish- 
gray  paper  in  color  and  texture,  with  a  very  few  blackish 
lioirs  interwoven  with  the  silk  of  which  it  was  made.  It 
was  an  inch  and  a  half  long,  and  half  an  inch  wide,  bor- 
dei'etl  on  all  sides  by  a  loose  web,  which  made  it  seem  of 
larger  dimensions ;  its  shajio  was  oval,  convex  aliove,  and 
perfectly  fkt  and  very  tliiu  on  die  under  side.  The  mutli 
came  forth  from  this  cocoon  on  the  15th  of  September,  or 
about  forty  days  after  the  cocoon  was  spun. 

The  Chinese  silk-worm  and  its  moth,  Bombyx  mori,  tllo 
Bombyx  of  the  mulberry,  should  follow  these  insects  in  a 
natural  arrangement ;  for  tlie  former  is  slightly  baity  when 
first  hatched  from  tlie  egg,  and,  though  naked  afterwards,  it 
has,  like  the  lappet-cateii)i liars,  a  long  Hcsliy  wart  on  tlie  tup 
of  the  eleventh  ring.  The  history  of  the  silk-worm,  how- 
ever, does  not  belong  to  the  subject  of  tliis  treatise. 

There  are  several  kinds  of  caterpillars  in  tlie  United 
States  whose  cocoons  are  wholly  tnade  of  a  very  strong  and 
durable  silk,  ftilly  eigual  to  that  obtained  in  India  fntm  tlut 
tusseh  and  arrindy  silk-worms.  These  insects,  togelher  with 
some  otlicrs,  whose  cocoons  ore  much  tlnimer,  and  consist 
more  of  gummy  matter  tliau  of  silk,  belong  to  a  tiiniiiy  called 

•  Lispcto  of  Gwjrgrn,  Ji.  103,  pL  fit. 
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Satuniians  ^Satltintad^),  IVoni  Saturtiia,  the  name  of  a 
genus  included  in  this  group.  Tlie  caterpillars  are  naked, 
are  generally  short,  thick,  and  clumsy,  cylindricnl,  hut  fre- 
quently hunched  on  tlie  back  of  eiicli  ring,  espcciftlly  when 
at  rest,  and  are  fiimished  with  a  few  warts,  wliich  are  either 
bristled  with  little  points  or  very  shurt  liairs,  or  are  crowned 
with  sharp  and  branching  prickles.  They  live  on  trees  or 
shmbby  plants,  Uie  leaves  of  which  they  devour';  some  of 
them,  when  young,  keep  and  feed  together  in  swarms,  but 
sejMirate  as  they  become  older.  When  fully  gro«ii  and 
ready  to  make  their  cocoons,  some  of  them  draw  together  a 
few  leaves  so  as  to  form  a  liolh.w,  within  wliich  Uiey  spin 
their  cocoons ;  others  fasten  their  cocoons  to  the  stems  or 
branches  of  plants,  of^n  in  the  most  artfiil  and  ingenious 
manner ;  and  a  very  few  ti-ansform  upon  or  jnst  under  the 
surface  of  the  ground,  where  they  cover  themselves  with 
leaves  or  grains  of  earth  stuck  together  with  a  tittle  gummy 
matter.  The  escajw  of  the  moth  from  its  cocoon  is  rendered 
easy  by  the  fluid  which  is  thrown  out  and  soflens  the  threads. 
The  chrysalis  oflfcrs  no  stiiking  peculiarities,  being  smooth, 
not  liairy,  and  not  provided  with  transverse  notched  ridges. 
This  group  cuntains  some  of  the  largest  Insects  of  the  ordei" ; 
moths  distinguished  by  great  extent  and  brcadtli  of  wings, 
thick  an<I  woolly  bodies,  and  antenuiS  wliich  are  widely 
ind  to  the  other,  in  the 
s.    The  tongi 


feathered  on  both  sides,  from  ( 

males  at  least,  and  ot^en  in  both  sexes. 

ere  are  estiemely  short  and  rarely  v 

generally  spread  out  when  at  rest,  so  i 

and  they  are  held  either  horizontally,  i 

above  the  body  ;  a  very  few,  however 

back,  80  as  to  cnver  the  hind  wii 

Tliere  are  no  bristles  and  hooks  to  keep  the  fore  hind  wings 

together.     In  the  middle  of  each  wing  there  is  generally  a 

conspicuous  spot   of  a  different  color  from   tlie  rest   of  the 

Gnrface,  often  like  the  eye-spot  on  peacocks'  feathers,  some- 

timea  with  a  transparent  space  like  talc  or  isinglass  in  tlie 


and  feel- 
^ible.  The  wings  are 
s  to  display  both  jKtirs, 
r  more  or  less  elevnt*d 
,  tarn  the  fore  wings 
ind  the  body  in  repose. 
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miildle,  and  sometimes  kidney-shaped  and  opaque.     Theas  I 
moths  comraouly  fly  towards  the  close  of  the  day,  and  in  the 
evening  twihght,     Tlieir  eggs  are  very  numerous,  amount- 
ing to  several  hundreds  from  a  single  individual. 

Although  the  injuries  committed  by  the  caterpillars  of  the 
Satumians  are  by  no  means  very  great,  the  magnitude  and 
beauty  of  the  moths  render  them  vciy  conspicuous  and  wor- 
thy of  notice.  The  largest  kinds  belong  to  that  division  of 
the  Bombycea  called  Attacua  by  Linnfeua.  They  are  dis- 
tingoished  from  tlie  rest  of  the  Saturnians  by  having  wide 
and  Hat  antcnnie,  like  short  oval  feathers,  in  both  sexes,  and 
by  the  fleshy  warts  on  the  backs  of  tlteir  caterpillars,  which  i 
are  richly  colored,  and  tipped  witli  minute  bristles.  Pre- 
eminent above  all  our  moths  in  queenly  beauty  is  the  Alta- 
cue  Luna  (Fig.  179),  or  Luna  moth,  its  specific  mime  being 
the  same  as  that  given  by  the  Romans  to  tlie  moon,  poetically 
styled  "  fair  empress  of  the  niglit."  The  wings  of  tJiis  fine 
insect  are  of  a  delicate  light-green  color,  and  the  hinder 
angle  of  the  posterior  wings  is  prolonged,  so  as  to  form  a 
tail  to  each,  of  an  inch  and  a  half  or  more  in  length;  there 
is  a  broad  purple-brown  stripe  along  the  fiont  edge  of  the 
fore  wings,  extending  also  across  the  thorax,  and  sending 
backwaifls  a  little  branch  to  an  eyc-liko  spot  near  the  middle 
of  the  wing ;  these  eye-spots,  of  whicli  there  is  one  on  each 
of  the  wings,  are  transparent  in  the  centre,  and  are  encircled 
by  rings  of  white,  red,  yellow,  and  black ;  the  hinder  borders 
of  the  wings  are  more  or  less  edged  or  scalloped  with  purple- 
brown  ;  the  body  is  covered  with  -a  white  kind  of  wool ;  the 
antenna:  are  ochre-yellow ;  and  the  legs  ai-e  piiiple-brown. 
The  wings  expand  irom  four  inches  and  three  quarters  to 
five  inches  and  a  half.  The  caterpillar  of  this  moth  lives  oD 
the  walnut  and  hickory,  on  which  it  may  he  found,  fiilly 
grown,  towards  the  end  of  July  and  during  the  month  of 
August.  It  is  of  a  pale  and  very  clear  bluish-green  color ; 
there  is  a  yellow  stripe  on  each  side  of  the  body,  and  the 
bark  is  crossed,  between  the  rings,  by  transverse  lines  of 
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the  flame  yellow  color ;  on  each  of  tlie  rings  arc  about  six 
inimile  pearl-colored  warts,  tinged  witii  purple  or  rose-red, 
and  ("lu'nishing  a  ti;w  tittle  haii-s ;  and  at  llm  extremity  of  the 
hudy  aro  three  brown  spots,  edgL'd  above  with  yellow.  When 
ihh  insect  is  at  rest  it  is  neaily  as  thick  as  a  mau's  thumb, 
its  rings  are  hunched,  and  its  body  is  shortened,  not  measur- 
ing, even  when  fully  grown,  above  two  inches  in  length; 
but,  in  motion,  it  extends  to  the  k-ngtli  of  three  inches  or 
more,  ^^'llen  about  to  make  its  cocoon,  it  draws  together, 
with  silken  tlircads,  two  oi-  three  leaves  of  the  tree,  and 
within  the  hollow  tlius  fonued 
^^^/  spins    an    oval    and    vciy    close 

^^^^^■■^^^t  and  strong  cocoon  (Fig.  IKO), 
^^^^^^^^^^^^Kt"  about  one  inch  and  three  qonrtcrs 
^^^^^^^^^^^^H|  immediately  afterwards 

^^^^^^^^^^^Hp^     changes  to  a  chi'jiialis.     The  co- 
^^^^//K^^^  coons  fall  froin  the  trctcs  in  the 

^^^^^^  autumn  with  the  leaves  in  which 

they  ore  enveloped  ;  and  the  mollis  mako  their  escape  from 
them  in  Jime. 

A  caterpillar,  closely  resembling  that  of  the  Lima  moth, 
may  be  found  on  oaks,  and  sometimes  also  on  elm  and  lime 
trees,  in  August  and  September.  Its  sides  ore  not  striped 
witli  yellow,  and  there  are  no  transverse  yellow  bunds  on  the 
back ;  the  warts  have  a  pearly  lustre,  more  or  less  tinted 
with  orange,  rose-red,  or  purple,  and  between  the  two  lower- 
most on  the  side  of  each  ring  is  an  oblique  white  lino ;  the 
head  and  the  feet  are  brown ;  and  the  tail  is  bordered  by  a 
brown  V-shajied  line.  These  caterpillars,  in  n-pose,  cling 
to  the  twigs  of  the  trees,  with  their  iMcks  downwards, 
contratt  their  bodies  in  length,  and  liunch  h|i  the  rings  even 
more  than  those  of  tlie  Luna  moth,  which,  when  fully  growtif 
they  somewhat  exceed  in  size.  They  make  their  cocooaa 
upon  the  ti'i-cs  in  tlie  same  manner,  with  an  outer  covering; 
of  leaves,  which  fall  off  in  the  autumn,  Waring  tlie  enclosed 
tough  oval  cocoons  to  the  ground,  where  they  remain  through 
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t'le  winter,  and  the  moths  come  out  in  tiie  month  of  June 
following.  Notii-ithstanding  the  great  similarity  of  tlio  caU'r- 
pillar  and  ils  cocoon  to  those  of  the  Luna,  tlie  moth  is  en- 
tirely different.  Its  liind  wings  are  not  tailed,  but  are  cat 
off  abnost  square  at  the  corners.  It  is  of  a  dull  ochre-yel- 
low color,  more  or  less  clouded  witli  bkck  in  the  middle  of 
the  wings,  on  each  of  which  there  is  a  transparent  eye-like 
spot,  divided  transversely  by  a  slender  line,  and  encircled 
by  yellow  and  black  rings  j  before  and  adjoining  tn  iJie  eye- 
spot  of  the  hind  wings  is  a  largo  blue  spot  sliaJing  into 
black ;  near  the  hinder  mai-gln  of  the  wings  is  a  dusky  band, 
edged  with  reddish  wliite  behind ;  on  the  front  margin  of  the 
fore  wings  is  a  gray  stripe,  which  also  crosses  tlie  fore  part 
of  the  tliorax ;  and  near  the  base  of  the  same  wings  are  two 
short  red  lines,  edged  with  white.  It  expands  from  five  and 
a  quarter  to  six  inches.  This  moth,  on  accoimt  of  its  great 
sixe,  is  culled  Polyphemux  (Fig.  181),  the  name  of  one  of 
the  giants  in  mytliolog)'. 

Attaeui  Oeoropia  *  (Fig,  182)  is  a  still  larger  insect,  ex- 
panding from  five  inches  and  tliree  quarters  to  six  inches  and 
B  half.  The  bind  wings  are  rounded,  and  not  tailed.  The 
ground-color  of  the  wings  is  a  grizzled  dusky  brown,  with 
the  hinder  margins  clay-colored  ;  near  the  middle  of  each  of 
the  wings  there  is  an  opaque  kidney-shaped  dull  red  spot, 
having  a  white  centre  and  a  narrow  black  edging ;  and  be- 
yond tlie  spot  a  wavy  dull  i-ed  band,  bordered  internally 
witli  white ;  the  fore  wings,  next  to  the  shoulders,  are  dull 
red,  with  a  curved  white  band ;  and  near  the  tips  of  the 
same  is  an  eye-like  black  spot,  within  a  bluish-white  cres- 
cent ;  the  upper  side  of  the  body  and  the  legs  are  dull  red  ; 
the  fore  part  of  the  tliorax  and  the  hinder  edges  of  the 
rings  of  the  abdomen  are  wliite ;  and  the  belly  is  checkered 
with  red  and  white.  Tliis  moth  makes  its  appearance  dur- 
ing the  montli   of  June.      The   caterpillar   (Fig,   183)   is 

■   Ctrmpui  'xai  the  nnciont  niim«  of  the  cTcy  of  Atben*  i  iU  applicatioD,  bir 
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found  on  apple,  clieny,  and  plum  trees,  and  on  currant  a 
barlicrry  Ijuslies  in  July  and  Angust,  When  young  it  b  1 
of  a  deep  yellow  color,  '.vitli  rows  of  minute  black  waits  on  J 
its  back.     It  comes  to  its  full  size  by  tlie  first  of  SeptBmber«f 

and  tben  measures  three  inches  or  more  in  length,  and  is  J 
thicker  than  a  man's  thumb.     It  is  tlien* entirely  of  a  fine,! 
clear,  Hglit  green  color;  on  the  top  of  the  second  ring  arol 
two  large  globular  coral-red  ivarts,  beset  with  about  four- 
teen very  short  black  bristles  ;  the  two  warts  on   the   top 
of  the  third  ring  are  like  those  on  tbe  second,  but  rather 
larger ;  on  the  top  of  the  seven  following  rings   there  are  J 
two  very  long  ogg-sliaped  yellow  warts,  bristled  at  the  end,  J 
and  a  single  wart  of  larger  size  on  the  eleventh  ring ;  on] 
each  side  of  tlie  body  tliere  are  two  longitudinal  rows  of  I 
long  light  blue  warts,  bristled  at  tho  end,  and  an  additional  I 
short  row,  below  tiicm,  along  the  first  five  rhigs.     This  cat- 1 
i:i1>illBr  does  not  bear  confinement  well ;  but  it  may  be  seen   ' 
s];inning  its  cocoon,  eai'ly  in  September,  on  the  twigs  of  tho 
ti'ees  or  bushes  oti  which  it  lives.     The  cocoon  (^Fig.  184, 


Fig.  185,  pupa)  is  fastened  loD^tudinally  to  the  side  of  a  I 
twig.     It  is,  on  an  average,  three  inches  long,  and  one  inclr  I 
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in  diameter  at  the  widest  part.  Its  slmpe  is  an  oblong  oval, 
jiouited  nt  the  upper  end.  It  is  doable,  the  outer  coat  being 
wrinkled,  and  resembling  strong 
brown  paper  in  color  and  thick- 
ness ;  when  t'.iis  tougli  outer  coat 
13  cut  open,  the  inside  will  be 
seen  to  be  lined  with  a  quantity 
of  loose,  yellow-brown,  strong 
silk,  surrounding  an  inner  oval  cocoon,  composi'd  of  tho 
same  kind  of  silk,  and  closely  woven  like  tliat  of  the  silk- 
worm. The  insect  remains  in  the  chrysalis  form  through 
the  winter.  The  moth,  which  comes  fortli  in  the  following 
summer,  would  not  be  able  to  pierce  the  inner  cocoon,  were 
it  not  for  tlie  fluid  provided  for  the  purpose  of  softening  tlie 
threads ;  but  it  easily  forces  its  way  through  the  outer  cocoon 
at  tlie  small  end,  which  is  more  loosely  woven  tliaii  else- 
where, and  tlie  threads  of  wlticli  converge  again,  by  their 
own  elasticity,  so  as  almost  entirely  to  close  the  opening 
aRer  tlie  insect  has  escai>ed. 

A  few  brown  and  curled  leaves  may  frequently  be  scon 
hanging  upon  sassafi-as-tr^es  during  the  winter,  when  all 
the  other  leaves  have  fallen  off.  If  one  of  these  leaves  is 
examined,  it  will  be  found  to  be  retained  by  a  quantity  of 
silkeji  thread,  wlilch  is  wound  or  wooldcd  round  the  twig 
to  the  distance  of  half  an  inch  or  more  on  each  side  of  the 
leaf-stalk,  and  is  tlicuce  carried  downwards  around  the  stalk 
to  an  oval  cocoon,  that  is  wrapped  up  by  the  sides  of  the 
leaf.  The  cocoon  itself  is  about  an  inch  long,  of  a  regidar 
oval  shape,  and  is  double,  like  that  of  the  Cecropia  caiei'- 
piUar ;  but  tlie  outer  coat  is  not  loose  and  wrinkled,  and  the 
space  between  the  outer  and  inner  coats  is  small,  and  does 
not  contain  much  floss  silk.  So  strong  is  the  coating  of  silk 
that  sun-ounds  the  leaf-stalk,  and  connects  tlie  cocoon  with 
die  branch,  that  it  cannot  be  severed  without  great  force ; 
and  consequently  the  chrysalis  swings  securely  within  Its 
lea^covered   hammock   througli   all   tlie  storms   of   winter. 
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Cocoons  of  the  same  kind  are  sometimes  found  stispeiided 
to  the  twigs  of  tlie  wild  cherry-tree,  tlie  Azalea,  or  swamp- J 
pink,  and  the  Cephalantlius,  or  button-bush,  hut  not  so  J 
often  as  on  tlie  sassafras-tree.  Two  of  them,  hanguig  close! 
together  on  one  twig,  were  once  brought  to  me,  and  a  malol 
and  a  female  moth  were  produced  from  these  twin  coCDonft  j 
in  July,  the  usual  time  for  these  insects  to  leave  their  winter  1 
quarters.  Drury  calk'd  tliis  kind  of  moth  Promrthra,  a  I 
mistake  probably  for  Prometheus,*  the  name  of  one  of  the  1 
Titans,  all  of  whom  were  fabled  to  Ik;  of  gigantic  size.  Thdfl 
color  of  Atfaaus  Promethea  differs  according  to  the  sex. 
The  male  (Fig.  18li)  is  of  a  deep  smoky  brown  color  on  the 
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upper  side,  and  the  female  (Fig.  187)  light  reddish  brown  ; 
in  both,  the  wings  are  crossed  by  a  wavy  whitish  line  near  | 
the  middle,  and  have  a  wide  clay-colored  border,  wJiich  ia 
marked  by  a  wavy  reddish  line ;  near  the  tijjs  of  tlie  fore  I 
wings  there  is  an  eye-like  black  spot  witliin  a  bluish-wluto  I 
crescent ;  near  die  middle  of  each  of  the  wings  of  the  femala  I 
thoFo  a  an  angular  reddish-white  spot,  edged  with  black ;  J 
these  angular  sjiots  ore  visible  on  the  under  side  of  tJie  wings  1 

■  Atlai  WD)  die  lin.tlmr  of  rrompthona,  nnrl  tliit  luiino,  it  will  t>a  racoilt 
hiiB  beea  givuu  to  miothcr  urtllc  Bembj-ect,  on  iuimemoly  Urj^  nuitli  fpxa  C 
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of  ihe  male,  but  are  rarely  seen  on  their  npper  side ;  the 
liind  wings  in  both  are  rounded  and  not  tailed.  These  moths 
expand  from  tliree  inches  and  three  quarters  to  four  Inches 
and  a  quarter.  The  female  deposits  her  eggs  on  tlje  twigs 
uf  the  trees,  in  little  clusters  of  five  or  six  together,  and 
these  are  hatched  towards  the  end  of  July  or  early  in  Au- 
gust. The  caterpillars  usually  come  to  their  full  size  hy  the 
btginning  of  September,  and  tlien  measure  two  inches  or 
more  in  length,  when  extended,  and  about  half  an  inch  in 
diameter.  The  body  of  the  caterpillar  is  verv  plump,  and 
but  very  little  contracted  on  the  back  between  tlie  rings. 
It  is  of  a  clear  and  pale  bluish-green  color  ;  the  head,  tlie 

rig.  18". 


feet,  and  the  tail  are  yellow ;  there  are  about  eight  warts  on 
each  of  the  rings  ;  the  two  uppermost  warts  on  the  top  of 
the  second  and  of  the  thinl  rings  are  almost  cylindrical, 
much  longer  than  the  rest,  and  of  a  rich  coral-red  color  ; 
there  b  a  long  yellow  wart  on  the  top  of  the  eleventh  ring ; 
all  the  rest  of  the  warts  are  very  small,  and  of  a  deep  blue 
color.  Before  making  its  cocoon  the  caterpillar  instinctively 
fastens  to  the  branch  the  leaf  that  is  to  serve  fur  a  cover 
to  its  cocoon,  so  that  it  shall  not  fell  off  in  the  autumn,  and 
then  proceeds  to  spin  on  tlie  upper  aide  of  the  leaf,  bending 
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over  the  edges  to  form  a  lioiiow,  witliin  which  its  coci 
is  concealed. 

The  Luna,  Folyphemus,  Ceoropia,  rnul  Promethea  raothA  j 
are  the  only  native  insects  belonging  to  the  genus  AttaeuM 
whicli  aro  known  to  me.     Their  large  cocoons,  consisting 
entirely  of  silk,  the  fibres  of  which  fer  surpass  those  of  the  i 
silk-wnrm  in  strength,  might  perhaps  he  emj>loyed  in  the  | 
formation  of  fiibrics  similar  to  those  manufactured  in  India  j 
from  the  cocoouB  of  the  tusseh  and  arrindy  silk-worms,  tlie   ' 
dmrabiltty  of  which  is  such,  that  a  garment  of  tusseh  silk  * 
"  is  scarcely  worn  out  in   the  lifetime  of  one  person,  but 
often  descends  from  mother  to  daughter  ;  and  even  the  cov- 
ers of  palanquins  made  of  it,  though  exposed  to  the  influ- 
ence of  the  weather,  last  many  years."     The  method  em-  , 
ployed  by  the  inhabitants  of  India  for  unwinding  tlie  coco 
of  their  native   silk-worms  would   probably   apply   equally  1 
well  to  those  of  our  country,  which  have  not  yet,  tliat  I  am  ' 
aware  of,  been  submitted  to  tho  same  process.     It  is  true 
that  experiments,  upon  a  very  limited  scale,  have  been  made 
with  the  silk  of  the  Cecropia,  which  has  been  carded  and 
spun  and  woven  into  stockings,  that  are  said  to  wash  like  < 
linen.      Tlio*  Rev.  Samuel  Pidlein  was  among  tlie  first  to  i 
attempt  to  unwind  the  cocoons  of  tho  Cocropja  moth,  an 
account  of  which  is  contained  in  tho  "  Philosophical  Trans- 
actions of  the  Iloyal  Society  of  London,"  for  the  year  17d!*.* 
Mr.    Pullein  ascertained   that   twenty  tlireads   of  tliis  silk 
twisted  together  would   sustain   nearly  an  ounce   more  in 
weight  .ban  the  same  number  of  common  silk.     Mr.  piloses 
Bartnmi,  of  Philadelphia,  in  the  year  17(t7,  succeeded  in 
bringing  up  the  caterpillars  from  tlie  eggs  of  the  Cecropia 
moth,  and  obtained  several  cocoons  from  them.f      In   tlie 
Paris  "  Journal  des  Debats,"  of  the  23d  of  July,  1840,  is 
an  account  of  the   complete   success   of  Mr.  Audouin   in 

•  Vol,  LI.  p.  B4. 

t  See  "  Tmiiinotlons  of  the  Amdricnn  I'lillopupbiMl  Society  or  riillnilBtjihia," 
Vol.  1.  p.  10*. 


THE    SATUBSIA    10.  393 

rearing  the  caterpillars  of  tliU  or  of  some  other  American 
species  of  Attacu3,  Uie  cocoons  of  which  were  sent  to  him 
from  New  Orleans.  The  Cecropia  does  not  bear  confine- 
ment well,  and  is  not  so  good  a.  subject  fur  experiment  as 
the  Luna  and  Poiypliemus,  which  are  easily  reared,  and 
make  their  cocoons  quite  as  well  in  the  house  as  in  the  open 
ail".  The  following  circumstances  seem  particularly  to  rec- 
ommend these  indigenous  silk-wonna  to  the  attention  of 
persona  interested  in  tiie  silk  culture.  Our  native  oak  and 
nut  trees  afi'ord  an  atiuiidaiice  of  food  for  the  caterpillars ; 
thoir  cocoons  are  much  lieavier  than  tliose  of  the  silk-worm, 
and  will  yield  a  greater  quantity  of  silk  ;  and,  as  the  insects 
remain  unchanged  in  tlie  chrysalis  state  Iroin  Sejitemher 
to  Juno,  the  cocoons  may  he  kept  for  unwinding  at  any 
leisuro  time  during  the  wmter.  By  a  carefid  search,  after 
tlie  falling  of  the  leaves  in  the  autumn,  a  sufficient  number 
of  cocoons  may  be  found,  under  tlie  oak  and  nut  trees,  with 
which  to  begin  a  course  of  experiments  in  breeding  tlio  in- 
sects, and  in  the  manufacture  of  theu'  silk. 

Two  more  moths,  belonging  to  die  family  under  consid- 
eration, are  found  in  Massachusetts.  They  may  be  referred 
to  the  genus  Satumiit,*  and  are  distinguished  from  the  fore- 
going by  their  antennte,  which  are  widely  feathered  only 
in  the  males,  the  feathering  being  very  narrow  in  the  other 
sex ;  their  caterpillars,  moreover,  are  fomished  with  small 
warts  crowned  with  long  prickles  or  branching  spines.  None 
of  the  caterpillars  described  in  the  preceding  pages  are  ven- 
omous ;  all  of  them  may  be  handled  witli  impunity.  This 
is  not  the  case  with  the  two  following  kinds,  the  prickles 
of  which  sting  severely.  The  first  of  these  begin  to  appear 
by   the   middle    of   June,   and  ^^^  ^^ 

other  broods  continue  to  be 
Iiatched  till  the  middle  of  July. 
These  caterpillars  (Fig.  188) 
live  on  the  balsam  j>oplar  and 

•  Tli«  turnuine  ol  Junu,  tlic  iluiigliter  of  Sslnni. 
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tlie  elm,  and,  aocording  to  Mr.  Abbot,  on  the  dogwood  c 
roniel,  and  the  Bsissatras ;  they  feed  well  also  on  tlie  leavi-sl 
of  clover  and  Indian  com.  Tliey  are  of  a  iiea-green  color,  J 
with  a  broad  brown  strijie  edged  below  with  wliite  on  each  I 
§ide  of  the  body,  beginning  on  tlie  fourth  ring  and  ending! 
at  the  tail;  they  arc  covered  with  sprKiding  clusttra  off 
green  prickles,  tipped  with  black,  and  of  a  uniform  length  ;  ■ 
each  of  these  clusters  consists  of  about  thirty  pricklea  branch- 
ing from  a  common  centre,  and  there  are  six  clusters  on  1 
each  of  the  rings  except  the  last  two,  on  which  there  t 
only  five,  and  on  the  first  four  rings,  on  each  of  whicli  tliersl 
is  an  additional  cluster  low  down  on  each  side;  the  feetl 
aro  brown,  and  there  is  a  triajigulai-  bn>wn  spot  on  thai 
under  side  of  each  ring,  beginning  with  the  foiirlli.  The  J 
prickles  are  exceedingly  sharp,  sting  very  severely  wIicrI 
tiie  insect  is  handled,  and  produce  tlic  same  kind  of  irrita-l 
tion  as  those  of  the  nettle.  When  young  these  caterpillui 
keep  together  in  litllo  swarms.  They  do  not  spin  a  commual 
web,  bnt,  when  not  eating,  they  creep  under  a  leaf,  wlicro  i 
tlicy  cluster  side  by  side,  In  going  from  or  returning  to! 
their  place  of  shelter  tliey  move  in  regular  files,  like  the  I 
procossionary  caterpillars  (^Lasiocampa  j/rocessioned)  of  Eu- 
rope, a  single  caterpillar  taking  the  lead,  and  followed  closely  I 
by  perhaps  one  or  two  in  single  file,  after  wliich  come  two,  1 
side  by  side,  close  upon  tlie  heels  of  tliese  creep  three  more,  ' 
the  ne.tt  i-ank  consists  of  four,  and  so  on,  tlie  ranks  contin-  J 
ually  widening  behind,  like  a  flock  of  wild  geese  on  llio 
wng,  but  in  perfectly  regular  order.  ^VTien  about  half  I 
grown  they  disperse,  and  each  one  shirks  for  lilraself.  At  J 
tlie  age  of  eight  weelis  they  get  to  their  full  size,  in  tlio  ] 
mcanwliile  moulting  their  skins  four  times,  and  finnlly  mvas- 
ure  two  inches  and  a  half  or  more  in  length.  At  tllis  ag9  1 
they  leave  off  eating,  crawl  to  the  ground,  and  get  under  1 
leaves  or  rubbish,  wliich  they  draw  round  their  bodies  to  J 
form  an  outer  covering,  within  which  they  make  an  irregular  1 
and  thin  cocoon  (Fig.  18!.l),   of  very  gummy  brown  silk,  I 
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tlint  lias  almost  tlie  texture  of  thin  parcliment.  As  soon 
as   tlieir   cocoons    aro   finished,   tlie  ,   ^^  j^^ 

insects  are  cliangeil  to  chrysalids 
(Fig.  190),  in  which  form  they  re- 
main throughout  the  winter,  and 
in  the  following  summer,  during  the 
month  of  June,  or  beginning  of 
July,  they  come  out  in  tlie  winged 
or  motli  state.  The  scientific  name 
of  these  moths  is  Satiimia  lo*  Un- 
like those  of  tlie  genus  Atta<rut,  they 
sit  with  their  wings  closed,  and  covering  the  body  like  a 
low  roof,  the  front  edge  of  tho  under  wings  extending  a 
little  beyond  tliut  of  tho  upper  wings,  and  cnr\'ing  upwards. 
The  two  sexes  differ  both  in  color  and  size.  The  male 
(Fig.  11)1),  wliich  is  the  smallest,  is  of  a  deep  or  Indiaji 

W 

yellow  color ;  on  its  fore  wings  there  are  two  oblique  wavy 
lines  towanis  the  hind  margin,  a  zigzag  line  near  tho  base, 
and  several  spots  so  arranged  on  the  niiilille  as  to  form  the 
letters  A  H,  all  of  a  purplish  red. color;  the  hind  wings 
are  broadly  bordered  with  puqjlish  red  next  to  tho  body, 
and  near  tlie  hinder  margin  there  is  a  narrow  cuivod  hand 
of  the  same  color ;  within  this  band  there  b  a  curved  black 

•  Jb,  a  priosleg*  of  Juno,  in  Groocp,  nflorwnnls  becnmo  Ilic  wife  of  Otlrlt,  Ilia 
kin;;  of  Egypt,  uu<I  reuuived  diriuo  kouora  uiider  ibe  lutiua  uf  Uia. 
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line,  and  on  tlie  middle  of  tlie  wing  a  large  round  blue  spot, 
liaving  a  broad. black  border  and  a  central  white  dash.  Tho 
fore  wings  of  the  female  (Fig.  192)  are  purple-brown,  min-  , 


gled  with  gray ;  the  zigzag  and  wavy  linea  across  them  ara 
gray,  and  tlio  lettered  apace  in  tlie  middle  is  replaced  by 
a  brown  spot  surrounded  by  an  irregular  gray  line ;  tlio 
bind  wings  resemble  those  of  tho  male  in  color  and  mark- 
ings ;  the  thorax  and  legs  are  piu-ple-brown  ;  and  the  abd(h, 
men  is  ochre-yellow,  with  a  narroiv  purple-red  band  on 
edge  of  each  ring.  These  moths  expand  from  two  inchi 
and  three  quarters  to  tlu-ee  inches  and  a  half. 

The  other  Saturnia,  inhabiting  Massachusetts,  is  tho  Maia 
(Fig.   1^3)   of  Druiy,  or  Pro&erjnna\  of  Fabriciua.     The 


tlio 
irk-^l 

:h!n^H 


moth  probably  rests  with  its  win^  closed,  IJko  tho  Jo 


•  iiaia,  in  mythology,  was  one  of  Qm 
{lUceil  In  llie  beKTens  atlet  donth.  anil  fDnned 


danghUn  a!  Atlat:  thiy  wai«,J 
COnatellatiOD  cnllwl  P'  ' 
the  wife  of  Pluto,  the  goil  uf  the  infanul  ic 
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tlie  fore  wings  covering  the  other  pair,  tlie  fi'ont  edge  of  , 
wliich  seems  formed  to  extend  a  little  beyond  that  of  tlie 
fore  wings  in  this  position.  The  wings  are  thiu  and  almost 
transparent  like  crape ;  they  arc  black,  and  botli  pairs  are 
crossed  by  a  broad  yellow-white  band,  near  tlie  middle  of 
which,  on  each  wing,  there  is  a  kidney-shaped  black  spot 
having  a  central  yellow-white  crescent  or  curved  line  on  it ; 
the  tliorax  is  covered  with  black  hiurs  on  the  top,  pale  yel- 
low hairs  on  the  fore  part,  and  has  two  tufts  of  rust-rod 
hairs  behind ;  the  abdomen  is  black,  with  a  few  yellowish 
hairs  along  the  sides,  and  a  [tatch  of  a  rust-red  color  at 
tlio  extremity,  in  the  males.  The  wings  expand  from  two 
inches  and  a  half  to  three  inches  and  one  eighth. 

Satiimia  Maia  seems  to  be  a  very  rare  moth  in  Massachu- 
setts ;  I  have  never  mot  with  it  alive,  but  have  seen  several 
specimens  wliich  were  taken  in  this  State.  The  time  of  its 
appearance  here  is  not  known  to  me  with  certainty  ;  but, 
if  I  am  rightly  informed,  it  has  been  found  in  July  and 
the  beginning  of  August,  flying  by  day  on  the  borders  of 
oak  woods,  or  resting  on  tlie  shrub  oaks  which  cover  the 
sides  of  sonic  of  our  high  hills.  ■  Of  the  catcrjtillar  I  have 
seen  only  one  specimen,  which  was  found,  fiilly  grown,  on 
an  oak,  towards  the  end  of  September ;  it  was  destroyed,' 
however,  before  I  had  an  opportunity  of  making  a.  descrip- 
tion of  it.  Mr,  Abbot  ■  has  figured  two  of  the  caterpillars, 
which  difler  from  each  other  in  color  and  markings.  They 
are  nearly  three  inches  long ;  the  head  and  all  the  feet  are 
red ;  and  on  each  of  the  rings  there  are  six  long  branched 
prickles.  One  of  these  caterpillars  is  represented  of  a  dusky 
brown  color  mingled  with  yellow,  with  yellow  wnrls  from 
which  the  prickles  arise.  The  other  is  yellow,  with  red 
warts,  and  two  black  stripes  along  the  back.  Mr.  Abbot 
states  that  these  caterpillars,  while  small,  fee<l  together  in 
company,  but  disperse  as  they  grow  large ;  they  eat  tlie 
leaves  of  various   kinds   of  oaks  ;  sting  very   sharjily  when 

*  Insects  of  Georgiu,  p.  SO,  jil.  SO. 
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Landled ;  and  that  tlicy  go  into  tlie  ground  to  transfbrm ; 
but   he  does   not  iiifiirui   us   whetlier   they  make  cocoons. 
Probably  their  cocoons  are  like  tliose  of  tlie  lo  moth,  com- 
posed of  a  gummy  membranaceous  substance,  covered  eltlier  I 
with  leaves  or  with  grains  of  earth. 

As  fiu-  as  I  can  ascertain,  these  six  moths  are  tlie  only  I 
Satuniiaiis  which  have  been  discovered  east  of  the  Missis- 
sippi,  and   they   are   commonly   met   with   throughout   tlie  1 
United  Slates,*     The  last  of  tliem,  together  with  some  for- 
eign species,  such  as  the  Tau  moth  of  Europe,  seem  nat- 
urally to  conduct  to  the  next  family,  which  1  call  Cerato-  J 
campiana  (CEUAXocAMPAr^),  after  the  name  of  the  cluef  j 
gc-niis  contained  in  it.      This   name,   moreover,   signifying  I 
horned  caterpillar,  serves  to  point  out  the  principal  pecu-  j 
liariiy  of  the  caterpillars  in  this  group ;  they  being  armed  i 


•  Mr.   Aiictiiboii   liaa  fignreil  two        re      p     rr 
specira,  In  tlie  liiurili  toIdiiib  of  tiii       gn  R  i 

liut  bat  not  nuniHii  or  deiwrilieil  Uio        H  nn 

»lr.  NllllaU  Bcaf  the  Hooky  Moimta  i.  T  ro  g  h 
l>onli1iHla7,  or  EppiiiH,  Kiiglniicl,  the  praien  poiwue 
muab  bom  yhkii  Mr.  Auilulinn'i 


cxst  or  viir[eti««  of  Mm  | 
la  of  AmcrIcK,"  t>l- 
that  they  wemtmbwiby  1 
kindness  of  ilt.  E4wwil  | 
f  one  of  the  very  qicci-  I 
n  opiiortauiCy  of  ei 


Ining  niid  describing  tbli  6bb  iiuset  hu  lieen  grantBcI  to  di 
TlinnEli  dlObring  BomewhHil  finm  tlie  othnr  >|ii>Eieii  o' 
to  nmr  to  tlie  Main  tliat  I  shall  uot  venlure  to  wpnrale  It  frotii  this  i^nai,  a 
e'uMy  u  Iho  i^ntorpillar  and  it)  habits  ore  unknown.  It  may  bo  called  AdnBa  . 
Btra;  thv  laltvr  (■  geuericnl  name  proposed  lor  U  by  Ur.  Doubleilny)  i«  the  ill 
given  by  (3ie  Greeks  to  Jnno.  The  aptviinen  beroremo  i 
the  It/tin  in  form  and  siie,  bat  Ihe  wingt  nre  not  ijultt 
atMique.  Tlia  fore  wini^  when  the  inwiot  la  rratlng  probably  corer  the  blod  wiop,  1 
tlie  IVont  edge  of  which  appenn  In  be  fumuHl  la  prtycct  a  lltUe  lieyoad  tfaal  of  M 
the  G>re  wing*.  It  it  of  u  pule  yellow  color;  on  ewli  of  the  wiii^  there  is  n  J 
khIae.v-ahnpMl  bUck  spat  between  two  tnuisrorte  wovy  black  b 
morglna  are  bbck;  the  velnA  fW»n  the  cztemnl  black  bnrid  lo  llie  edge  are  tiurlwil  .1 
with  brond  btnck  lines;  and  thsro  i«  n  short  bln«k  line  at  the  bBM  of  the  ton  >| 
wings;  the  heuil,  fbre  part  n(  the  tboRix,  and  nppni  sides  of  llin  leg*,  t 
oohre-yelluvr;  and  the  rings  of  the  abdomen  are  Irantveraply  iHiiiderl  with  blank  I 
It  the  bu«,  and  wllh  ochre-yellow  on  their  hinder  eilgnt.  The  kldney-«lwped  I 
ipots  on  the  (tin  wings  have  a  vety  slender  eniitnil  yellow  crocvut,  and  IhDs*  da  ■ 
the  hind  wings  inuoh  the  exMrnal  block  band.  The  wings  expand  II 
The  other  moth,  fimired  on  the  fame  plate  In  Mr.  Andubon'i  work,  which  Is  I 
probably  the  fcinBlo  of  Ihe  preceding,  apparently  diffbn  fhnn  It  nnly  in  beii^  nf  ■ 
a  di.>ep  tuil Ian-yellow  color,  and  In  having  the  cieseent  tn  the  iiililrlle  of  t)) 
ney-thaped  spots  vgrj'  distinct,  whereu  in  Che  male  It  is  nlmoet  obsolete. 
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with  thorny  points,  of  wliich  those  on  the  second  ring,  and 
sometimes  also  those  on  the  tliird,  are  long,  curved,  and 
resemble  horns.  These  caterpillars  eat  the  leaves  of  forest- 
trees,  and  go  into  the  ground  to  undergo  their  transforma- 
tions without  making  cocoons.  The  rings  of  the  chrysalis 
are  surrounded  by  little  notched  ridges,  the  teeth  of  which, 
together  with  the  strong  prickles  at  the  hinder  end  of  the 
body,  assist  it  in  forcing  its  way  upwards  out  of  the  eardi, 
just  as  the  moth  is  about  to  burst  the  skin  of  the  chrysalis. 
The  moths  are  very  easily  distinguished  from  all  the  fore- 
going by  their  antennae,  which  are  short,  and  in  the  males 
are  feathered  on  both  sides  for  a  little  more  than  half  the 
length  of  the  stalk,  and  are  naked  from  thence  to  the  tip ; 
while  those  of  the  females  are  threadlike,  and  neither  feath- 
ered nor  toothed.  The  feelers  (except  in  Ceratocampa^  in 
which  they  are  very  distinct)  and  the  tongue  are  very  small, 
and  not  ordinarily  visible.  There  are  no  bristles  and  hooks 
to  fasten  together  the  wings,  which,  when  at  rest,  are  not 
spread,  but  are  closed,  the  fore  wings  covering  the  hinder 
pair,  and  the  front  edge  of  the  latter,  in  most  cases,  extends 
a  little  beyond  that  of  the  fore  wings.  These  are  some  of" 
the  principal  characters  on  which  I  have  ventured  to  estab- 
lish this  family,  which  is  now,  for  the  first  time,  pointed  out 
as  a  peculiar  group.  I  believe  that  it  is  exclusively  Ameri- 
can. 

One  of  the  largest  and  most  rare,  and  withal  tlic  most 
magnificent  of  our  moths,  is  the  Ceratjocampa  regalis  (Fig. 
194),  or  regal  walnut-moth.  Its  fore  wings  are  olive-col- 
ored, adorned  with  several  yellow  spots,  and  veined  with 
broad  red  lines ;  the  hind  wings  are  orange-red,  with  two 
large  irregular  yellow  patches  before,  and  a  row  of  wedge- 
shaped  olive-colored  spots  between  the  veins  behind;  the 
head  is  orange-red ;  the  thorax  is  yellow,  with  the  edge  of 
the  collar,  the  shoulder-covers,  and  an  angular  spot  on  the 
top,  orange-red ;  the  upper  side  of  the  abdomen,  and  the 
legs,  are  also  orange-red.     Unlike  the  other  moths  of  the 
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same  family,  the  feelers  in  this  are  distinct,  cylindrieal,  and  ^ 
prominent,  and  the  front  edge  of  the  hind  wings  doea  not 
eeem  to  be  formed  to  extend  beyond  that  of  tlie  other  pair   ' 
when  the  wings  are  closed.     It  expands  from  five  to  six 


■ncbes.  In  the  year  1828, 1  found  three  of  the  eggs  of  this  1 
fine  insect  on  the  black  widnut  on  the  20th  of  July  and  ' 
llie  4th  of  August.  They  were  just  hatched  at  tlie  time, 
nud  the  caterpillars  were  near  to  them  resting  on  a  leaf. 
The  position  of  these  young  insects  waa  so  peculiar  as  to 
attract  attention,  independently  of  the  long  branching  spines 
with  which  the  fore  part  of  their  body  waa  armed.  They 
were  not  stretched  out  in  a  straight  hne,  neither  were  they 
hunched  up  like  the  caterpillars  of  the  Luna  and  Polyphe- 
mus mollis ;  but,  when  at  rest,  they  bent  the  fore  part  of 
the  body  sideways,  so  that  the  head  nearly  touched  tlie 
middle  of  the  side,  and  their  long  hom-Iike  spines  were 
6tretche<l  forwards,  in  a  slanting  direction,  over  tlie  head. 
When  disturbed,  they  raised  tlieir  heads  and  horns,  and 
shook  tliem  from  side  to  side  in  a  menacing  manner.  These 
little  caterpillars  were  nearly  black ;  on  each  of  the  rings, 
except  the  last  two,  there  were  six  straight  yellow  thorns 
or  spines,  which  were  furnished  on  all  sides  with  little  sharp 
points  like  short  branches.     Of  these  branched  spines,  two 
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on  tlic  top'of  the  first  ring,  and  four  on  tlit'  SL-corul  and  tlie 
third  rings,  or  ten  in  all,  were  very  inurli  luiigtr  than  the 
rest,  and  were  tipped  witli  little  knobs,  ending  in  two  points ; 
thoy  were  also  movable,  tlie  Insect  having  the  power  of  drop- 
ping them  almost  horizontally  over  Uie  head,  and  of  raising 
ihem  up  again  perpcndifularly.  On  the  eleventh  ring  there 
were  seven  spines,  the  middle  one  being  long  and  knobbed 
like  those  on  the  fore  part  of  the  body ;  on  the  last  ring  there 
wore  eleven  short  and  branched  spines.  After  casting  its 
akin  two  or  three  dmes,  the  caterpillar  becomes  lighter- 
colored,  and  gradually  clianges  to  green;  the  knobs  on  tlie 
long  spines  disappear,  their  little  points  or  branches  do  not 
increase  in  size,  and  finally  these  spines  become  curved,  turn- 
ing backwards  at  tlieir  points,  and  resemble  burns.  When 
fully  grown,  the  caterpillar  (Fig.  19j)  measures  fi-om  four  to 

■  Fig.    IBg, 

five  inches  in  lengtli,  and  about  three  quarters  of  an  inch 
in  diameter.  It  is  of  a  green  color,  and  transversely  banded 
across  each  of  the  rings  with  pale  blue ;  there  is  a  large  blue- 
black  spot  on  each  side  of  the  third  ring ;  the  head  and  legs 
are  orange-coloi-ed ;  the  ten  long  liom-hke  spines  on  the  fore 
part  of  the  body  are  orange-coIorc<l,  with  the  tips  and  the 
points  surrounding  them  black ;  the  other  spines  are  sliort  and 
black.  Notwithstanding  tlie  great  size,  formidable  appeal'^ 
ance.  and  menacing  motions  of  this  insect,  when  handled  it 
ia  perfectly  harmless,  and  unable  to  sdng  or  wovmd  with  its 
frightful  boms.  It  lives  solitary  on  walnut  and  hickory  trees, 
the  leaves  of  which  it  eats  ;  crawls  down  and  goes  into  the 
"ground  towards  the  end  of  summer,  and  changes  to  a  chrysalis 
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wtliout  previously   making  a  cocoon.     Unfortunately  my  | 
caterpillars   died  tefore   tlie    time   tor  tlieir   trail sformatioa  ' 
arrived,     Tiie   chrysalis  is  short  and  thick;  obtuse  behind, 
but   terminated  by  two  minute  points  ;  and   the  transverse    , 
notched  ridges  or  little  teeth  that  are  foujid  on  the  chrj-sa-    ' 
lids  of  the  other  insects  belonging  to  the  same  iamily,  are 
very  small  and  hardly  visible  on  this  one.      The  insect  re-    , 
m;uns  in  tlie  ground  through  the  winter,  and  the  moth  comes 
out  in    the  following  summer,   during  the  month  of  June, 
if  I  am  rightly  informed.     I  have  not  been  able  to  obtain 
one  myselti  and  my  description  of  tlie  inotli  was  made  from 
a  very  fine  specimen  belon^g  to  a  friend,  who  received  it   i 
from  New  Bedford. 

Between  the  regal  Ceratocampa  and  the  smaller  insects  of 
this  family  belonging  to  the  now  genus  Jhyocamjja  should  bo 
placed  a  noble  moth,  which  partakea,  in  some  respects,  of 
the  characters  of  both ;  its  honied  caterpillar,  particularly 
while  young,  when  its  horns  are  proportionally  longer  and  ( 
more  formidable  in  appearance  than  afterwards,  rescmbloa 
somewhat  tltat  of  the  Ceratocampa ;  its  clirysalis  is  exactly  | 
like  that  of  a  Jhyooamjta,  and  like  tlie  latter  also,  in  tliu 
winged  state,  its  feelers  are  minute,  its  liind  wings  project  I 
beyond  tlie  front  edges  of  tlie  foi-u  wings  when  at  i-est,  and 
its  style  of  coloring  is  the  same.  In  my  Catalogue  of  tlie 
Insects  of  Massachusetts,  I  placed  this  motli,  the  imperia- 
Ih  of  Drury,  In  llie  genus  Ceratocampa,  fiom  which,  how- 
ever, it  must  be  removed,  on  account  of  its  very  small 
teelers,  and  the  position  of  its  wings ;  and  I  now  refer  it, 
with  some  hesitation,  to  the  genus  Dryocampa,  with  winch 
it  agrees  so  well  in  tlie  moth  state,  although  its  catcrpillac 
differs  a  good  deal  from  tliose  of  the  other  insects  of  the 
same  genus.  The  Imperial  moth,  I>ryoeampa  impmalu 
.(Fig.  llfS),  has  wings  of  a  fine  yellow  color,  tluckly  sprin- 
kled with  purple-brown  dots,  with  a  large  patch  at  the  base, 
a  small  round  spot  near  the  middle,  and  a  wavy  band  to- 
wards the  hinder  margin  of  each  wing,  of  a  light  purple- 
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P'bi'own  color ;  in  tho  males  there  is  anotlier  purple-bi 
f  sput,  covering  nearly  the  whole  of  the  outer  hind  msirgiii  a 
tlie  fore  wings,  and  unitL'd  tu  tlie  hand  near  that  part ; 
hixiy  is  yellow,  shaded  with  purple-hrown  on  the  hack,  i 
with  three  spots  of  the  same  color  on  the  thorax.  It  es] 
pands  from  four  inches  and  a  half  to  more  than  five  incliei 
In  a  variety  of  this  mpth,  of  which  I  have  a  colored  drawinfl 
done  hy  Mr.  Abbot,  the  purple-brown  color  prevails  so  muct 
OS  to  cover  the  wings,  with  the  exception  only  of  ,i 
triangular  yellow  spot  contiguous  to  the  front  margin  of  cacli 
wing.  This  moth  appears  here  from  the  1-tii  of  June  tn 
the  beginning  of  July,  and  then  lays  its  eggs  on  the  huttoib 
wood  trt-c. 

The  caterpillars  (Fig.  197)  may  be  found  ujion  tins  treed 
grown  to  their  full  size,  between  the  20ih  of  August  t 
tlie   end   of  September,   during   which   time  they   descem 
from   the   trees   to  go  into   the   groimd.      They   are   tliei 
from  three  to  four  inches  in  length,  and  mon?  than  half  a 
inch  in  diameter,  and,  for  Uic  most  j)art,  of  a  green  colod 
slightly  tinged  with  red  on   the  back?  but  many  of  them 
become  more  or  less  tanned  or  s%varthy,  and  are  sometimes 
found  entirely  brown.     There  are  a  few  very  short  hairs 
tliinly  scattered  over  the  body ;  the  head   and  the  legs  aru 
pale  orange-colored ;  the  oval  spiracles,   or  breathing-hok-a^ 
on  the  sides,  are  large  and  white,  encircled  with  green ; 
each  of  the  rings,  except  the  first,  there  are  six  thorny  knobt 
01-  hard  and  pointed  warts  of  a  yellow  color,  covered  witS 
short  black  prickles;  the  two  uppermost  of  these  warts  f 
the  lop  of  the  second  and  of  the  third  rings  are  a  quarter  o^^ 
an  inch  or  more  in  length,  curved  backwards  like  horns,  and  "1 
are  of  a  deeper  yellow  color  than  the  rest ;  the  three  triangu- 
lar pieces  on  the  posterior  extremity  of  the  body  are  brown,  J 
with  yellow  margins,  and  are  covered  with  raised  orange-V 
colored  dot*.     The  chrysalis,  which  ia  not  contained  in  i 
cocoon,  is  about  two  inches  long,  of  a  dark  chestiiut-brow 
color,  rough  with  litde  elevated  points,  particularly  on  1 
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anterior  extremity,  ends  bohiiid  with  a  long  forked  spine, 
and  is  siurouncled,  on  each  ring,  with  a  notched  ridge,  the 
little  teetli  of  which  point  towards  the  tail.  Three  of  the 
grooves  or  incisions  between  the  rings  aro  very  deep,  thus 
allowing  a  great  extent  of  motion  to  the  joints,  and  these, 
with  tile  notched  ridges,  and  the  long  spine  at  tho  end  of 
the  body,  enable  the  chrysalis  to  work  its  way  upwards  in 
the  earth,  above  the  surface  of  which  it  pushes  tlie  fore  part 
of  its  body  just  iK-fore  the  moth  makes  its  escape. 

Dn/ocatnpa,  oak  or  forest  caterpillar,  is  a  namo  originally 
applied  by  me  to  certain  insects,  found  sometimes  in  gi-eat 
numbers  on  oak-trees,  which  then  sufler  very  severely  from 
their  ravages.  Of  these  caterpillars  there  arc  several  kinds, 
resembling  each  otJier  in  shape,  and  in  the  form  and  situation 
of  the  thorns  with  wliicli  tliey  are  armed,  but  differing  in 
color,  and  in  the  moths  produced  from  them.  They  live 
together  in  swarms,  but  do  not  make  webs ;  their  bodies  aro 
cylindrical,  remarkably  hard  and  stiff,  naked  or  not  hairy, 
and  have,  on  each  ring,  about  six  short  thorns,  or  sharp 
jjoints,  besides  two  on  tlie  top  of  the  second  ring,  which  are 
long,  slender,  and  threadlike,  bnt  not  Hexible,  and  project 
in    tho    manner    of    bonis,  ^^^  j,,, 

Tho  most  common  of  the 
calcri>illars  (^Fig.  108) 
Massachusetts  is  black,  wi 
four  narrow  ochre-yellow  stripes  along  the  buck,  and  two 
on  each  side.  It  is  found  in  swarms  of  several  hundreds 
together,  on  the  limbs  of  tho  white  and  red  oaks,  during  the 
I  month  of  August.  The  eggs  from  which  they  proceed  are 
laid  in  brgo  clusters  on  tlio  under  side  of  a  leaf  near  tlie 
end  of  a  branch.  The  caterpillars  m"e  hatched  towanls  the 
end  of  July,  but  sometimes  earlier,  and  at  other  times  later. 
At  first  tliey  eat  only  the  youngest  leaves  at  the  end  of  the 
branches  and  twigs,  and,  as  they  grow  larger  and  stronger, 
proceed  downwards,  devouring  every  leaf,  to  tlie  midrib  and 
foot-stalk,  from  one  end  of  the  branch  to  tlie  otlier.     They 
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have  thfir  regular  times  for  eating  aiid  for  rest,  and  wben 
tliey  liHve  finished  tlieir  moals,  they  cluster  closely  together 
along  the  twigs  and  brandies.  If  disturbed,  ihey  raise 
fore  part  of  their  bodies,  and  shake  their  heads  to  signify  J 
tlit'ir  displeasure.  "When  ftdly  grown  they  measure  aboutl 
two  inches  in  length.  Commonly  in  tlie  early  part  of  Sep- J 
temher,  they  crawl  down  the  trees  and  go  into  the  ground,  T 
to  the  depth  of  four  or  five  inches,  where  they  are  changtsdl 
m.  1J9.  to  chrysalids  (Fig.   199).     These  re-rl 

seiiible  the  clir^'salidx  of  the  imperiall 
Di-yoenmpa,  but  are  much  smaller,  andl 
hke  them  ihey  remain  in  tJie  ground 
throughout  thu  winter,  and  work  thar  way  up  to  tlie  sur- 
face in  the  followhig  summer.     These  chrj-salids  may  often 
he  seen  sticking  lialf-wny  out  of  the  groimd  under  oak-troea 
iu  the  latter  part  of  June  and  the  beginning  of  July,  at 
which     time    die 
mollis  burst  them  I 
ojieii     and    make  I 
their  escape,  />iy-  J 
ocamjM    scnatoria   '■ 
(Fig.    200),    tlie 
senatorial     Dryo-    ; 
cam  pa,    which 
the  name  of  tliis  1 
kind  of  moth,  is  of  an  oclire-yellow  color ;  tlio  wings  are  1 
faintly  tinged  with  pui-plish  red,  especially  on  tlie  front  and 
hind  margins,  and  are  crossed  by  a  narrow  jiurple-bi'own 
band  behind  the  middle ;  the  fore  wings  are  sprinkled  with  . 
blackish  dots,  and  have  a  small  round  white  spot  near  the  J 
middle.      The  male  is  much  smaller  than   the  female, 
wings  are  tliinner,  and  more  tinged  with  dull  purple-red.  1 
It  expands  about  an  inch  and  three  i|uurters ;  the  female,  1 
two  inches  and  a  half,  or  more. 

Three  more  kinds  of  Dryorampa  are  found  in  Massachu-J 
setts,  hut  they  are  all   rare  in    tliis    Slate.     The  largest  of  | 
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tllcin  is  tlie  atigtna  of  Fabriclua,  or  spottfd-wing  Drj-ocampn. 
It  is  of  a  reddisli  ochre  or  deep  tawny  yfllow  color ;  tlie 
foro  wings  «re  tinged  with  purplish  red  behind,  are  tliickly 
GpriiikltHl  with  blackisli  dots,  liave  a  smid]  round  white  spot 
rear  tlie  middle,  and  a  narrow  oblique  purple-red  band  be- 
hind ;  the  hind  wings  have  a  narrow  transverse  purjile  band, 
behind  whicli  the  border  ia  sprinkled  with  a  few  black  dots. 
It  e.xpands  from  one  inch  and  three  quarters  to  two  inches 
and  tlu^e  quarters.  The  catei-pillar,  which  I  have  not  seen, 
is  figured  hi  Mr  Abbot's  work,*  where  it  is  colored  yellow, 
with  black  tlionis  on  its  back.  It  is  said  to  live  on  tlie  oak, 
in  Bwavms,  while  young,  but  these  disperse  as  (he  insects 
grow  largo. 

The  following  resembles  ihe  senatorial  Dryocampa ;  Irat 
is  rather  smaller,  and  \s  a  more  delicate  moth.  The  color 
of  its  body  ia  ochre-yellow  ;  the  fore  wings  of  the  male  are 
pnrjile-brown,  with  a  large  colorless  transparent  space  on  the 
middle,  near  which  ia  a  small  round  white  spot,  niid  towards 
the  hinder  margin  a  narrow  oblique  very  faint  dusky  stripe  ; 
tile  hind  wings  are  purple-brown,  almost  transparent  in  the 
middle,  and  with  a  very  faint  transverse  dusky  stripe;  the 
wings  of  the  female  are  purplish  red,  blended  with  ochre- 
yellow,  are  almost  transparent  in  tlie  middle,  and  have  the 
same  white  spots  and  faint  bands  as  those  of  the  male.  It 
expands  from  one  inch  and  three  quarters  to  two  inches  and 
a  quarter,  or  mure,  in  some  females.  The  distinguishing 
name,  given  by  Sir  J,  E.  Smith, f  to  this  moth,  is  pellueida, 
and  wo  may  call  it  tlie  pellucid  or  chnr-wlng  Dryocampa. 
I  have  only  once  seen  the  cateqjillar,  whicli  was  (bund  on 
on  oak  on  the  25th  of  Scptcmlier.  It  was  about  the  size 
of  tliat  of  the  senatorial  Dryocampa,  and  reBcinbied  it  in 
everything  but  color.  Its  head  was  msl-yellow,  its  body 
pca-grecn,  shaded  on  the  back  and  sides  with  red,  longitudi- 
nally striped  with  very  pale  yellowish  green,  and  armed  with 
black  ihoi-na. 
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TIiQ  last  of  these  insects  is  the  mbieunda  (Fip.  201)  of  I 
Fabricius,  or  rosy  Un'ocaiupa.     This  dehcate  ami  very  rare 
moth  is   found  in  Massachusetts  in  July.     Its  fore  wir 

are  rose-colored,  crossed  by 
a  broad  pale-yellow  band; 
the  hind  wings  are  pale  yel- 
low, with  a  short  rosy  band 
behind  .the  middle;  the  body 
ia  yellow  ;  the  belly  and 
legs  ai-e  rose-colored.  It 
expands  rather  more  iliaii  one  inch  and  tliree  quarters.  Tlio 
caterpillar  is  unknown  to  me.* 

All  the  Moth  caterpillars  thus  far  described  in  this  work 
live  more  or  less  exposed  to  view,  and  devour  tlie  leaves  of 
plants ;  but  there  arc  others  that  arc  concealed  from  observa- 
tion in  atema  and  roots,  which  they  pierce  in  various  direc- 
tions, and  devour  only  thu  wood  and  jiith ;  their  habits,  in  ' 
this  respect,  being  exactly  like  those  of  the  -^gerlans  among 
the  Sphinges.  These  insects  belong  to  a  family  of  Bomby- 
ces,  by  some  naturalists  called  Zeuzerad-e,  and  by  others 
Hepiai.id^,  both  names  derived  from  insects  included  in  tlio 
same  group.  The  cftterpillara  of  the  Zeuzerians  are  while 
or  reddish  while,  soft  and  naked,  or  slightly  downy,  with 
brown  horny  heads,  a  spot  on  the  top  of  ihe  fore  part  of  tho 
body  which  ia  also  brown  and  hanl,  and  sixteen  leg*.  Tbey 
make  imperfect  cocoons,  sometimes  of  silk,  ajid  sometimes 
of  morsels  of  wood  or  grains  of  earth  fastened  together  by 
gummy  silk.     Their  chrysalids,  like  those  of  the  Cerato- 

*  Onlf  one  more  Korth  Amcrlcnn  Dryocsmpa  !•  known  [o  me.  Th<>  moth 
Inken  111  Korth  Carutlna,  and  ilow  not  «ppear  tc  have  bspn  iliwcrili«d.  It  nuqr  lj«  I 
cbIIciJ  Dryocampa  bieolor,  iho  two-colored,  or  gny  imd  red,  D>7«c*n)pA.  Tha  ] 
lllipet  liito  of  the  fore  wiiig*  >jid  the  under  ildi  of  tlin  bind  (rings  am  braVDllh  1 
gray,  (pHnklud  villi  blnck  doli,  uid  with  e,  sia&ll  round  wblla  upot  ne«r 
mlititlo,  and  a  luirrow  obirqne  dimk}-  hniid  behind  It  on  the  (tire  wttig>i  tbo  BppM  1 
aide  of  (ho  hind  wttifv  and  lh«  under  tiilB  at  thu  roru  wing*,  except  llie  ftionte4c«  I 
anil  hinder  nuir^n  u!  tliB  Ultnr,  nro  orimsnn-red.  nnd  the  body-  h  brawnitll  gny.  I 
The  mnln  Flpniid)  iwo  inches  and  n  (jviartor.  Tbo  femalo  and  the  cnteqiTlUr  of 
tliis  inwct  1  luivi'  uot  loea. 
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camiiians,  are  provided  with  notched  transverse  ridges  oii  thu 
riDgs,  hy  means  of  whtcli  they  push  themselves  out  of  llioir 
holes  when  ready  to  be  iransfomied.  The  mollis  differ  ft 
good  di?al  from  each  other,  although  the  ap[)earance  and 
habits  of  the  cateqiillars  are  so  much  alike.  Tlie  antcnn.i! 
in  some  are  thread-like,  or  made  iip  of  nearly  c-yHndrical 
joints  put  together  like  a  string  of  heads  ;  in  i>t!iei's  tliey  are 
more  tapering,  and  doiihly  pectinated  or  toothed  on  the 
under  side,  at  least  in  the  males ;  and  in  Zeuztra,  a  kind  of 
moth  not  hitherto  found  in  this  country,  the  antenniB  resem- 
ble tliose  of  the  Ceratocampians,  bt-ing  balf-featliered  in  the 
males,  and  not  feathered  in  the  females.  The  wings  are 
rather  long  and  narrow,  and  arc  strengthened  by  vei-y  im- 
meroQS  veins.  The  female  is  provided  with  a  kind  of  lube 
at  the  end  of  the  body,  that  can  be  drawn  in  and  out,  by 
means  of  which  she  thrusts  her  eggs  into  the  chinks  of  the 
hark  or  into  the  eartli  at  the  roots  of  plants. 

Of  the  root-eaters  there  is  one  kind  which  is  very  injurious 
to  the  hop-vine  in  Europe.  It  js  called  Sepiolus  /iitmu/i, 
the  hop-vine  Hepiolus.  The  caterpillar  is  yellowish  white ; 
the  head,  a  spot  on  the  top  of  the  iirsl  and  second  rings,  and 
the  six  fore  legs  are  sliining  brown,  and  it  is  nearly  naked, 
or  has  only  a  few  shtfrt  hairs  scattered  over  its  biKly.  It 
lives  in  the  I'oots  of  the  hop,  and,  when  about  to  transform, 
buries  itself  in  the  ground,  and  makes  a  long,  cylindrical 
cocoon  or  case,  composed  of  grains  of  earth  held  together 
by  n  loose  silken  web.  The  chrysalis  has  transverse  rows 
of  little  teeth  on  the  backs  of  ilie  abdominal  rings,  and  by 
means  of  them  it  finally  works  its  way  out  of  the  cocoon  and 
rises  to  the  surface  of  the  eui-lh ;  this  being  done,  the  includ- 
ed moth  hursts  its  clirj'aalis  shell,  and  comes  forth  into  the 
open  air.  In  moths  of  this  kind  (genus  Sepiohia)  the  an- 
tenna are  very  short,  slender,  almost  thread-hke,  and  not 
feathered  or  pectinated ;  the  tongue  is  wanting  or  invisible ; 
and  the  feelers  are  excessively  small,  and  concealed  in  a  tuft 
of  h^n. 
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top-vine  Hepiolus  lias  not  yet  been  detected  in  I 
tu ;  but  we  have  a.  much  larger  species,  known  to  9 
^  iHily  in  the  moth  state,  which  is  the  reason  of  my  hav- 
iiig  ^ven  the  foregoing  account  of  the  preparatory  stages  1 
of  a  European  speciea.     This  moth  does  not  appear  to  have  1 
been  described.     It  is  named  in  my  Catalogue  of  the  In- 
sects  of  Massachusetts,    Hepalus  argenti:o~maculatiia   (Fig. 
202),  the  silver-spotted  Hepiolus.     Its  body  and  wings  are 


rather  long.     It  is  of  an  ashen-j;ray  color ;  tlie  fore  winga  1 
are  varicgati.'d  wilh  dusky  clouds  and  bands,  and  have  tt 
email  triangular  spot  and  a  round  dot  of  a  silvery  white  color 
near  their  base ;  the  hind  wings  are  tinged  with  ochre-yellow 
towards  the  tip.     It  expands  two  inches  and  three  quarters.  .1 
A  much  larger  specimen  was  found  by  Professor  Agassis  I 
near  Lake  Superior." 

The  locust-tree,  Jiolnnia  pseudacaci'a,  is  preyed  upon   by 
three  different  kinds   of  woofl-eatcrs  or  borers,  whose  un- 
checke<l  ravages  seem  to  tlireatun  the  entire  destniction  and 
extermination  of  tins  valuable  tree  ■within  tliis  part  of  the  J 
United  States.     One  of  these  borers  is  a  liltio  reddish  cater^  1 
pillar,  whoso  operations  are  confined  to  the  small  branches  I 
and  to  very  young  trees,  in  the  pitJi  of  which  it  lives ;  and 
by  its  irritation  it  causes  the  twig  to  swell  around  the  part 
attacked.     These  swellings  being  spongy,  and  also  perforated  i 
•  Sec  II  figure  of  il  in  bb  "  Lnko  Superior,"  pi.  I,  fl^;.  o. 
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by  the  caterpillar,  are  weaker  than  tlip  rest  of  tlie  stem, 
which  therefore  easily  breaks  off  at  these  places.  My  at- 
teniptt  to  complete  the  history  of  this  insect  have  not  been 
successfal  hitherto.  • 

The  second  kind  of  borer  of  the  locmt-tpee  is  larger 
than  the  foregoing,  is  a  grab,  and  not  a  caterpillar,  which 
finally  turns  to  the  beetle  named  Cliflus  pictus,  the  piunt- 
ed  Clytus,  already  described  on  a  preceding  page  of  tlus 
work. 

The  third  of  the  wood-eaters  to  which  the-  locnst-lroe  Is 
exposed,  thougli  less  common  than  the  others,  and  not  so 
universally  destructive  to  the  tree  as  the  painted  Clytua,  is  a 
very  much  larger  borer,  and  is  occasionally  productive  of  great 
Injuiy,  especially  to  full-grown  and  old  trees,  for  which  It 
appears  to  have  a  preference.  It  is  a  true  caterpillar  (Fig. 
203),  belonging  to  the  tribe  of  moths  tmder  consideration, 


is  reddish  above,  and  wliite  beneath,  witli  the  head  and  top 
of  the  first  ring  brown  and  shelly,  and  there  are  a  few  short 
hairs  arising  from  minute  warts  thinly  scattered  over  the 
Bur&ce  of  the  body.  When  fully  grown,  it  measiu^s  two 
inches  and  a  half,  or  more,  in  length,  and  is  nearly  as  thick 
as  the  end  of  the  little  finger.  These  caterpillars  bore  the 
tree  in  various  directions,  but  for  the  most  part  oblitincly 
upwards  and  downwards  through  the  solid  wood,  enlarging 
the  holes  as  they  increase  in  size,  and  continning  them 
tlirongh  the  bark  to  the  outside  of  the  trunk.  Before  trans- 
forming, they  line  these  passages  with  a  web  of  silk,  and, 
retiring  to  some  dislajice  from  the  orifice,  they  spin  around 
their  bodies  a  closer  web,  or  cocoon,  within  wliich  tlioy 
assume  the  chrysalis  form.     The  chrysalis  (.Fig.  204)  meas- 
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■  two  inches  in  length,  is  of  anl 
aralior  color,  dianging  to  bro> 
on  the  fore  part  of  the  body ;  I 
and  un  the  upper  side  of  each  1 
abdominal   ring   are   two   trans- 
verse rows  of  tooili-like  projec-  . 
tions.     By  the  help  of  these,  the  insect,  wlien  ready  for  its  I 
last  transformation,  works  its  way  to  the  mouth  of  its  bar-  3 
row,  where  it  remains  while  the  chrysalis  skin  is  rent,  upon  I 
which  it  comes  forth  on  the  trunk  of  the  tree  a  iviiiged  I 
moth.     In  this  its  perfected  state,  it  is  of  a  gray  color ;  the  I 
fore  wings  are  tliickly  covered  witli  dusky  netted  lines  and  j 
irregular  spots,  the  hind  wings  are  more  uniformly  dusky, 
and  the  shoulder-covers  are  edged  with  black  on  tlie  inside,  i 
It  expands  about  three  inches.     The  male,  which  is  much 
smaller,  and  has  been  mistaken  for  another  species,  is  mucli 
darker  than  the  female,  from  which  it  differs  also  in  having 
a  largo  ochre-yellow  spot  on  the  bind  wings,  contiguous  to  J 
their   posterior   margin.       Professor   Peck,   who   first  made  f 
public  the  history  of  tliis  insect,*  named  it  Co»»m  Itobinite, 
the  Cossus  of  the  locnst-treo,  scientifically  called  HoHnia. 
It  is  supposed  by  Protessor  Peck  lo  remain  tliree  years  iu 
the  caterpillar  state.     The  moth  comes  forth  about  the  mid- 
dle of  July.      The  same  insect,  or  one  not  to  be  distin-  ■ 
guished  from  it  while  a  caterpillar,  perforates  the  trunks  of  ] 
tile  i-ed  oak.     Mr.  Newman  f  lias  recently  given  the  name  i 
of  Xyleiitegy  the  carjienter,  to  tile  genus  including  tins  insect, 
instead  of  Vogsm,  which  it  formerly  bore,  because  the  latter, 
being  the  name  of  a  species,  ought  not  to  have  been  applied  1 
to  a  penus.     The  Euro|»ean  carpenter-motli,  called  Sombt/x  ] 
Cossiia^   by  Linnceus,  will   now  be  the  Xi/leutea   CotttU ; 
and  our  indigenous  spoeies  will   be  tlie  Xyhtitei   JtoUnm  I 


•  Sen  "  Mil»8»rhu50tti  Agrteulmral  Rrpo«itory 
will  I  n  plitti). 

1  See  ■■  Knlwrifilogicnl  Mngiiiine."   Vol,   V.  ji, 
I  Snhseiiubntly  iinmeit  Cboiu  Ujiiijitnla  hr  Kul 


ml  Jourrml,"  Vul.  V.,  p.  fl", 


are  furnished  on  the  under  side,  in  botli  sexes,  with  a  double 
set  of  short  teeth,  rather  longer  in  the  male  than  in  tlie 
female.  Their  tongue  is  invisible.  They  give  out  a  strong 
and  peculiar  smell,  whence  they  are  sometimes  called  goat- 
moths  by  English  writers. 

Some  caterpillars,  winch  eat  the  leaves  of  plants,  live  in 
cases  or  long  oval  cocoons,  open  at  both  ends,  and  large 
enough  for  the  insects  to  turn  around  within  them,  so  as  to 
go  out  of  cither  end.  They  do  not  entirely  leave  these  cases, 
even  when  moving  from  place  toplnce,  hut  cling  to  them  on 
the  inside  with  the  legs  of  tlio  hinder  part  of  their  bodies, 
while  their  heads  and  fore  legs  are  thrust  out.  Thus  in 
moving  they  creep  with  their  six  fore  legs  only,  and  drag 
along  tlieir  cases  after  them  as  lliey  go.  These  cases  are 
made  of  silk  within,  and  arc  covend  on  the  outside  witli 
leaves,  bits  of  straw,  or  little  sticks.  The  caterpillars  are 
nearly  cylindrical,  generally  soft  and  whitish,  except  the 
head  and  u])per  part  of  the  fii-st  three  rings,  which  are  brown 
and  hard ;  they  have  sixteen  legs  ;  the  first  three  paira  are 
long,  strong,  and  armed  with  stout  claws ;  the  others  are 
Tery  short,  consisting  merely  of  slight  wart-like  elevations 
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provided  mth  numerous  minute  clinging  hooks.     When  Oic^l 
are  about  to  change  their  forms,  their  cases  serve  lliem  in-r 
EHjad   of  cocoons;  they  faaten   them   by  siUcen   threads 
tlie  plant  on  which  they  live,  stop  np  tlie  holes  in  tliein,  and'l 
then  throw  off  their  caterpillar-skins.     The  chrysalids  arol 
remarkably  blunt  at  the  hinder  extremity,  and  are  provided'B 
with  transverse  rows  of  minute  teeth  on  the  back  of  the  alvfl 
dominat  rings.     Tile  moths,  of  which  there  are  several  kinds  I 
produced  by  these  case-bearing  caterpillars,  ditfer  v-ery  much'a 
from  each  other ;  but,  as  they  all  agree  in  tlieir  habits  andl 
general  appearance  while  in  the  caterpillar  form,  they  arel 
brought  together  in  one  family  called  Pbychad^,  the  Psy- 
chiana,  from  Ptycke,  a  genus  belonging  to  it.     The  Germanal 
give  these  insects  a  more  characteristic  name,  that  of  Sacl^M 
trager*  that  is,  sack-bearers,  and  Hiibner  called  lliem  Can^ 
pJwtt,  or  basket-carriers,  because  the  cases  of  some  of  themB 
are   made   of  little  sticks  somewhat  like  a  wicker  basket,! 
The  cases  of  the  insects  belonging  to  the  European  genus  ' 
Pui/che  are  covered  with  small  leaves,  bits  of  grass  or  of 
sticks,  placed   lengthwise  on  them.     The   chrysalis   of  the   ' 
male  Psyche  pushes  itself  half-way   out  of  the  case  "when 
about  to  set  free  the  moth ;  tlie  female,  on  the  contrary, 
never  leaves  its  cocoon,  is  not  provided  with  wings,  andJ 
its   aiitenncD   and   legs   are  very  short.     The  male   Pat/cKa 
resembles  somewhat  the  same  sex  of  Orgyia,  having  pretty 
broad  wings,  and  antennre  tliat  are  doubly  featliered  on  I 
under  side ;  it  has  also  a  bristle  and  hook  to  hold  the  winggJ 
togedier.     The  cases  of  Oiketicus,\  another  and  much  larger^ 
kind  of  sack-bearer,  inhabiting  the  West  Indies  and  Sontti^ 
America,   are  coveretl  with  pieces   of  leaves  and  of  sdcks   I 
arranged  either  longitudinally  or  transversely.     The  cases  • 
of  some  of  the  females  measure  four  or  five  inches  in  length.-! 
Some  which  I  received  from  Cuba  were  covered  with  littl^l 


■  Soo  QerniHr't ''  Mngniin  dor  Entamologle,"  Vol.  I.  p.  IS. 
t  Thin  uuDo  ought  ta  bo  (Ecelicut.     See  Mr.  GuIUIIkk'h  'iefcriiil 
Intoel  in  tliD  "  Tmiunccioiu  of  tha  Llonwui  Societf,"  Vol.  XV. 
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bita  of  sticks,  about  a  quarter  of  an  Incli  long,  niTanged 
trajiaversely,  and  the  cases  were  hung  by  a  tlufk  silken  loop 
or  ring  to  a  twig ;  tlie  lower  end  of  these  cases  was  filled 
witli  a  large  quantity  of  looso  and  very  soft  brownish  floss- 
silk,  which  completely  closed  tlie  onficu  within.  Tho  male 
Oikeiicua  resembles  a  Zeuzera  in  the  form  and  gifat  lengtli 
of  its  body,  in  tlie  shape  of  ita  wings,  and  in  its  antennae, 
and  in  both  tlie  latter  it  i-esembles  also  tho  same  sex  of  a 
Dryocampa,  partieuhu-ly  in  its  aiitennx,  which  are  feathered 
on  botli  sides  on  the  lower  part  of  the  stalk,  and  are  bare  at 
the  otlier  end.  The  female  has  neither  ^vings,  antonnie,  nor 
legs,  and  ia  said  to  remain  always  wiiliin  its  cocoon.  Some 
years  ago,  a  case  or  cocoon  of  an  Oiketicas,  which  was  found 
on  Long  Island,  was  presented  to  me.  It  was  smaller  tlian 
the  West  Indian  specimens,  measuring  only  an  inch  and  a 
half  witliont  its  loop,  and  was  covered  with  a  few  little  sticks 
longitudinally  arranged.  It  contained  a  female  chrysalis, 
with  the  remains  of  the  caterpillar.  In  Philadelphia  and  the 
«cinity,  cases  of  a  similar  kind  are  very  common  on  many 
of  the  trees,  particularly  on  the  arbor-vitw,  larch,  and  hem- 
lock, which  are  often  veiy  much  injured  by  tho  insects  in- 
habiting them.  These  are  there  popularly  called  drop-teormt 
and  JflsArf-w-wms. 

We  have  in  Massachusetts  another  sack-bearer,  wliich 
does  not  appear  to  have  been  described,  and  differs  so  much 
both  from  P»yehe  and  (Hketicus,  when  arrived  at  maturity, 
as  to  induce  me  to  give  it  another  generical  name.  I  there- 
fore call  it  Perophora  Melaheimerii,*  Melsheimer's  sack-bearer 
(Plate  VI.  Fig.  5).  A  case  of  tliis  insect,  containing  a 
living  caterpillar,  was  brought  to  me  towards  the  end  of 
September,  by  a  student  of  Harvai-d  College,  Mr.  II.  O. 
White,  who  found  it  on  an  oak-tree  in  Cambridge.  This 
case  ^Platc  VI.  Fig.  4)  was  nearly  an  inch  and  a  half  long, 

•  Named  In  honor  of  Dr.  F.  E.  MriKhnimer  (iIib  snn  of  Uie  H«v,  F.  V.  Metahel- 
mer,  Uio  f«thor  of  Ainoric;iii  EiiWniology,  at  ho  has  boon  nallod),  from  wlioi 
]  iweived  <p«clmeuB  of  tUii  ius«ct,  and  lis  curiuui  ciuie. 
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and  about  half  an  inch  in  diameter.     It  was  not  regular^ 
oval,  but  somewhat  flattened  un  its  lower  side.     It  consists 
exlernaliy  of  two  oliluug  oval  pieces  of  a  leaf,  fastened  to- 
gether in  the  neatest  manner  by  tlieir  edges,  but  tlie  seamn 
made  a  littlo  ridge  on  eaeli  side  of  tlie  case  ;  this  Iiad  becomoj 
dry  and  faded,  and  was  lined  within  witli  a  thick  and  touglil 
layer  of  brownisli  silk,  in  which  tliere  was  left,  at  each  end, 
a  circular  opening  just  big  enough  for  the  caterpillai-  to  passl 
tlirougli.     The  .caterpillar   (Fig.  20l}>  i 
_"  cylindi-icjil,   about   as    thick   as   a  commonB 

^^^^^^^k      pipe-stem,   of  a   light  redilisli -brown   co]or| 
^^^^^^^ft     witli  a  paler  line  along  tlie  back; 

^SjH|F     rough  with  little  elevated  points ;   its  lieadi 
*         and  the  twp  of  llie  first  ring  were  black,! 
hard,  and  rough  also.     The  head  was  provided  witli  a  jjairfl 
of  jointed  feelers,  which  the  insect  extended  and  drew  ii 
pleasure,  and  which,  when  they  were  out,  were  kept  in  t 
tinnal  motion.     Ou  each  side  of  tlie  middle  of  [lie  head, 
there  was  a  black  and  flexible  kind  of  antenna,  very  slender 
where  it  joined  the  head,  and  broader  towards  the  end,  like  _ 
the  handle  of  a  spoon.     The  first  three  pairs  of  legs  wer 
equal  in  length,  and  amiod  with  stout  horny  claws, 
oilier  legs,  if  such  they  could  ho  called,  were  ten  in  iiumbcrJ 
and  so  short  that  only  the  oval  soles  of  the  feet  wei-e  visi-J 
bic,  and  these  were  surrounded  by  numerous  minute  LooksJ 
The  tail  end  of  the  body  was  as  blunt  as  if  it  had  been  c 
ofT  vnth  a  knife;  it  sloped  a  little  backwards,  and  consistetf 
of  a  circular  homy  plate,  of  a.  dark  gray  color,  which,  when] 
the  caterpillar  retired  within  its  case,  exactly  shut  up  one  ofj 
tlie  holes  in  it.     This  caterpillar  eat  the  leaves  of  the  oak,] 
and  fed  mostly  by  night ;  while  eating,  it  came  half-way,  orl 
more,  out  of  its  cocoon ;  and  in  moving  laid  hold  of  the  Icafj 
wilh  its  fore  legs,  and  then  shortened  its  body  suddenly,  eol 
as  to  bring  its  cocoon  after  it  with  a  jerk  ;  and,  in  this  way  J 
It  went  by  jerks  from  place  to  place.     When  it  had  donoa 
eating,  it  moored  its  case  to  a  leaf  by  a  few  silken  threadj 
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fastened  lo  one,  and  sometimes  to  boih  ends ;  and  before 
moving  again,  it  came  out  and  bit  off  tlieae  tlireads  closu  to 
tlie  ease.  It  could  turn  round  easily  within  its  case,  and  go 
out  of  either  end,  as  occasion  reijuired.  So  tenaciously  did 
it  ding  to  tlie  inside  of  its  case  with  tlie  little  liouks  of  its 
hinder  feet,  that  all  attempts  to  make  it  come  wholly  out, 
except  by  a.  force  whicii  would  have  been  tktal  to  the  insect, 
were  without  effect.  This  kind  of  caterpillar  prepares  for 
transformation  by  fastening  both  ends  of  its  cocoon  to  a 
branch,  and  tlien  slops  up  each  of  tlie  holes  in  it  with  a  httle 
circular  silken  lid,  exactly  fitting  the  orifice,  and  made  about 
tlie  tliickness  of  common  brown  paper.  There  is  no  great 
difference  in  the  size  or  form  of  the  chrysalids  wliich  prmluce 
the  male  and  female  motlis ;  tliey  are  about  tlu^e  quarters 
of  an  inch  in  length  ;  on  botli  of  them  the  sheaths  for  the 
wings,  antenna;,  and  legs  are  alike,  and  are  as  plainly  to  be 
seen  as  on  the  chrysalids  of  other  winged  moths.  The 
du^salis  tapers  very  litde,  and  does  not  end  wiili  a  point, 
hut  is  blunt  behind ;  and  on  the  edge  of  each  of  tbe  rings 
of  the  tack,  there  is  a  transverse  row  of  little  pointed  teeth 
which  shut  into  corrt-s ponding  notches  in  the  ring  immedi- 
ately behind  them.  These  teeth  are  evidently  designed  to 
enable  tlie  chrysalis  to  move  towards  the  moutli  of  its  case, 
and  to  hold  with,  when  it  is  engaged  in  forcing  off  the  lid 
in  order  to  allow  of  the  escape  of  the  moth.  I  do  not  know 
at  what  time  tlie  moths  come  out  in  Massachusetts  ;  they 
Iiavc  been  taken  in  July  in  Virginia.  Both  sexes  leave  their 
cocoons  when  arrived  at  maturity,  and  both  are  provided 
with  wings.  Their  feelers  are  of  moderate  size,  cylindrical, 
bl ant-pointed,  and  tluckly  covere<l  with  scales.  The  tongue 
ia  not  visible.  Their  antennie  are  cun-ed,  and  are  recun'ed 
or  bent  upwards  at  the  [loint;  tlie  stalk  is  feathered,  in  a 
double  row,  on  the  under  side,  very  widely  in  tlio  males,  for 
more  than  half  its  length,  and  beyond  the  middle  tlie  feath- 
ery fringe  is  suddoidy  narrowed,  and  tapers  thence  to  the 
lip;  in  the  females  (Plate  VI.  Fig.  it)  tlie  antennae  are  also 
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doubly  featliered,  but  the  fringe  is  narrower  througliont  llia 
in  the  other  si-s.     The  boily  and  tlie  wnnys  almost  exat-tl^l 
resemble  tliose  of  the  foreign  Bilk-worm  moth  in  shupt- ;  bul 
tho  fore  wings  are  rather  more  pointed  and  hooked  at  tlie  lip>fl 
There  are  no  bristles  and  hooks  to  hold  together  tlie  wings^fl 
which,  when  at  rest,  cover  the  sides  like  a  sloping  roof,  andj 
the  front  edge  of  the  hind  wings  does  not  project  beyond  that  I 
of  the  fore  wings.     These  uiotbs  are  of  a  reddish-gray  color, T 
finely  sprinkled  all  over  with  minute  hlnck  dots;  tlie  pos-l 
terior  margin  of  the  liind  wings  above,  and  the  under  sids  1 
of  tho  fore  wings,  especially  behind  the  tip,  are  tinged  withl 
tawny  red ;  there  is  a  small  black  dot  near  the  middle  of  j 
tlie  fore  wings  ;  and  botli  the  foro  and  hind  wings  aro  crossed  | 
by  a  narrow  blackish  band,  bcgiiming  with  nn  angle  ( 
front  edge  of  the  former,  and  passing  obliquely  backwards   . 
to  the  inner  edge  of  the  hind  wings.     They  expand  from 
one  inch  and  tliree  eighths  to  two  inches,  or  a  little  more. 

The  last  family  of  the  Bombyces  remaining  to  be  iioticod 
may  bo  called  Notcdontians  (Notodotad^).  Many  of  the 
cateqiillars  belonging  to  it  have  hunched  backs,  or  tootli-like 
prominences  on  the  back  ;  and  hence  the  origin  of  the  name 
of  this  family,  which  comes  from  a  word  signifying  tootlicd 
back.  Alost  of  tliese  caierpillars  are  entirely  naked ;  some 
of  them  are  downy  or  slightly  hairy,  bnt  the  hairs  generally 
grow  immediately  from  the  skin,  and  not  in  spreading  clus- 
ters from  little  warta  on  tlio  rings.  They  have  sixteen  leg«  ( 
some  raise  the  last  jwir  when  at  rest,  and  some  keep  thcso 
always  elevated  and  do  not  use  them  in  creeping,  in  whicli 
case  these  terminal  legs  are  lengthenetl,  and  form  a  fotltetl 
appendage  or  tail  to  the  hinder  |»art  of  tho  body.  Hence 
such  caterpillars  aro  often  described  as  having  only  foiirteen 
legs,  altliough  the  wanting  members  really  exist  in  a  modifieti  I 
form.  Moreover,  the  caterpillars  of  some  of  tlie  Notodon> 
dans  seem  to  be  without  legs,  and  even  on  close  e.taminalion  J 
only  the  soles  of  the  lect  can  be  perceived.  The  Notodon- 1 
ttaiis  are  found  chiefly  on  trees  and  shrubs,  the  leaver  of  I 
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wliifh  tUey  eat.  When  about  to  be  transformetl,  the  most 
of  them  enclose  themselves  in  cocoons,  whiuh  are  often  verv 
liard  and  thick,  made  either  of  silk,  or  of  ailk  mixed  witli 
fragments  of  wood  and  bark ;  some  miike  thin,  semi-trans- 
parent, and  filmy  cocoons  under  a  covering  of  leaves  ;  some 
merely  cover  themselves  with  grjins  of  earth,  held  togethei 
by  silken  threads ;  and  a  very  few  go  into  the  ground  to 
transform,  wiUiant  making  cocoons.  The  chrysaliik  t:vpei 
behind,  and  are  not  provided  with  transverse  notched  ridges 
on  the  back.  The  moths  close  their  wings  over  the  sides 
of  the  bo<]y  Hko  a  sloping  roof,  when  at  rest ;  but  the  front 
edges  of  the  hind  wings  never  extend  beyond  those  of  the 
fore  wings,  and  the  bristles  and  hooks  for  holding  the  wings 
together  are  never  wanting.  The  antenn.'e  are  rather  long; 
those  of  the  males  are  generally  doubly  feathered  on  the 
under  side  ;  bnt  the  feathery  fringe  is  oftun  very  narrow 
towards  the  tips,  and  in  the  females  is  always  narrower 
than  in  the  other  sex ;  in  »  few  of  both  sexes  the  antennae 
are  not  feathered  at  all.  The  feelers  and  tongue,  though 
short,  are  generally  visible.  The  body  is  rather  long,  and 
not  very  thick.  In  what  follows,  a  few  only  of  the  most 
remarkable  species  will  be  described. 

Among  the  many  odd-shaped  caterpillars  belonging  to 
this  family,  not  the  least  remarkable  are  those  which  are 
called  LiMACouES,  that  is,  slug-hke,  on  account  of  tlii-Jr 
seeming  want  of  feet,  their  very  slow  gliding  motions,  and 
the  slug-like  form  of  some  of  them.  In  those  calerpillai's 
the  body  is  very  short  and  thick,  and  approaches  more  or 
less  to  an  oval  fonn ;  it  is  naked,  or,  in  some  kinds,  covered 
only  with  short  down  ;  the  head  is  ^rnall,  and  can  be  drawn 
in  and  concealed  under  the  first  ring ;  the  six  fore  legs  are 
also  small  and  retractile;  and  the  other  legs  consist  only 
of  little  flesliy  elevations,  without  claws  or  hooks.  The 
under  side  of  the  body  is  smeared  with  a  sticky  fluid,  which 
seems  designed  to  render  their  footing  more  secure,  and 
leaves  a  slimy  track  wherever  the  insects  go.     Their  co- 
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coons  are  very  small,  almost  raimd,  tough,  and.  parehmet 
like,  and  are  fastened  to  the  twigs  of  the  plants  o 
the  insceta  live.     The  moths  of  some,  if  not  of  all,  tif  thq 
Idmacoden  make  their  escape  hy  pushing  off  one  end  of  t 
cocoon,   which  sejiarates  like  a  little  circular  lid. 

The   most   common   of  tlicse  slug-caterpillars,   in   MassB"" 
chusetts,    live   on    walnut-trees.      They    come   to    their    fiill 
size  in  Sejitemher  and  Ocloher,  and  then  measure  five  eightlis 
of  an  inch  in   length,  and  rather  more  than  three  eigiitha.j 
across  the  middle.     The  hody  is  thick,  and  its  oulline  nearljfl 
diamond-shaped  ;  tlio  back  is  a  little  hollowed,  and  the  niid<a 
die  of  each  side  rises  to  an  obtuse  angle ;  it  is  of  a  greem 
color,  witli  tfie  elevated  edges  brown.     The  boat-like  form 
of  this  caterpillar  induced  me  to  name  it  lAmacodee  Scap/ia. 
the  skiff  Limacodes,  in  my  "Catalogue  of  the  Insects  ( 
Massachusetts.''      My  specimens  generally  dit-il  after  thci 
had  made  their  cocoons,  and  consGiquently  the  moth  is  i 
known   to  me. 

T!ic  moth  of  a  Limacodes,  called  Cippus*  (Fig.  207)  1 

Sir  J.   E.   Smith,   is  sometimes  founiQ 
in  Massaclmsetts,  from  the  middle  < 
^H^^^B     July  till  tho  10th  of   August.      It  i 
^^^^^S/^      of  a  reddish-brown  color ;  on  each  i 
^HH^^  tlie  fore  wings  there  Is  a  small  darld 

brown  dot  near  tlie  middle,  and  a  bro 
wavy  green  band  beginning  at  tlie  base,  and  bending  nmndj 
till  it  touches  the  front  margin  near  the  tip ;  behind  a  det 
notch  of  this  band,  near  the  base  of  tlie  wing,  there  is  i 
triangular  tawny  spot,  and  another  smaller  one  near  tlicd 
tip.  The  green  band  U  sometimes  broken  into  tliree  triJ 
angular  green  spots,  the  middle  one  of  which  is  wanting 
in  some  specimens.  One  half  of  the  stalk  of  the  antenntti 
of  the  male  is  doubly  feathered  beneatli ;  the  remainder  t 

'  Probably  not  th*  (rue  CSfpvi  of  F>lirieiDa,  which  ra  fuami  ia  Surd 
Thsre  Is  a  tigan  of  our  apmira  In  Oii^rln'*  "  lnonogrnpliia  iju  It^gna  AnInuVl 
nliero  it  l>  DKined  Limiranlrt  Drl/AiuU,  hut  for  wluit  niaMin  1  know  not,  t»f  tT 
do«!  nul  Vitt  on  ths  Ditphiiiium  or  larkspur. 
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the  tip  ia  bare.  The  antennEe  of  the  female  are  thread-like 
and  not  fringed.  The  wings  expand  from  one  int-h  to  one 
inch  and  one  eighth.  The  caterpillar  figured  by  Mr.  Abbot" 
is  oblong  oval,  striped  with  purple  and  yellow,  with  twelve 
fleshy  horns,  of  an  orange  color,  on  tlie  sidos  of  its  back, 
namely,  six  on  the  fore  part,  two  on  tlie  middle,  and  font' 
oil  tlie  hind  part  of  tJie  body.  Mr.  Abbot  says  iJiat  it  eats 
tUe  leaves  of  the  dogwood  (_Comus  Floridd),  oak,  and  of 
otlier  trees ;  tliat  it  makes  its  cocoon  in  September,  and 
that  the  mutlt  comes  out  in  July. 

A  still  more   cxtraordinai-y  slug-caterpillar    (Fig.   208), 
having  a  very  remote  resemblance  to  tlie  last,  ^ 

has  been  found  here  on  forest-trees,  and  oc- 
casionally in  considerable  numbei-s  on  cherry- 
trees  and  apple-trees,  from  July  to  Septem- 
ber. It  is  of  a  dark  brown  color,  and  is 
short  velvet-like  down  ;  Its  body  is  almost  oblong  square, 
but  the  sides  of  tho  rings  extend  liorizon tally  in  the  form 
of  flattened  teeth  ;  tliroe  of  these  teeth  on  each  side,  that 
is,  one  on  the  fure  part,  the  middle,  and  the  hind  part  of 
tlie  body,  arc  much  longer  than  tho  others,  and  are  curved 
backwards  at  the  end.  When  fidly  grown,  the  cater()illar 
measures  nearly  an  inch  in  length.  It  does  not  bear  con- 
finement well,  and  often  dies  before  completing  its  trans- 
formations. Dr.  Melsheimer,  to  whom  I  am  indebted  for 
one  of  the  moths,  informs  me  tliat  the  caterpillar  eats  the 
leaves  of  the  wild  cherry,  aa  well  aa  those  of  the  white  and 
red  oak,  that  it  makes  ita  cocoon  (Fig. 
209)   about   the   middle    of  September.  "*' 

changes  to  a  chrysalis  the  following  April, 
and  that  the  moth  appears  in  about  eight 
weeks  afterwards,  The  name  given  to 
tills  insect  by  Sir  J.  E.  Smith  f  is  pitfie- 
cium,  the  meaning  of  which  is  a  shriv- 
elled and  monkey-faced  old  woman,  bratowed  upon  it  prob- 


;iii,  p.  1*3,  pi.  13. 
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ably  on  account  of  the  shrivelled  appearance  and  dark  color  \ 
of  the  caterpillar.  In  ita  winged  state,  Limaeodes  pitkedum, 
or  llie  hag-moth,  as  it  may  be  called,  is  of  a  dusky  bro»ni 
color ;  its  fore  wings  are  variegated  with  light  yellowish 
brown,  and  with  a  narrow  curved  and  wavy  band,  of  the 
same  light  color,  edged  externally  wirli  dark  brown  near 
the  outer  margin,  and  a  light  brown  spot  near  the  middle; 
the  fringes  of  alt  the  wings  are  spotted  with  light  browi»; 
the  legs  are  covered  with  long  hairs  ;  tlie  antennse,  in 
both  sexes,  are  slender,  almost  thread-like,  and  not  featl^- 
ered.  It  ex]Hinds  irom  nearly  one  inch  to  one  inch  and  a 
quarter. 

There  is  a  kind  of  caterpillar,  found  in  July  and  August 
on  the  balsam  poplar,  and  sometimes  on  other  poplars  and 
willows,  whose  form,  posture,  and  motions  arc  so  odd  as 
at  once  to  aiTest  attention.  Its  body  is  naked,  abort,  and 
thick,  tapers  behind,  and  ends  with  a  forked  kind  of  tail, 
which  is  held  upwards  at  an  obtuse  angle  with  the  rest  of 
the  body.  This  forked  tail,  which  takes  the  place  of  the 
hindmost  pair  of  ie^,  the  others  being  only  fourteen  in 
number,  is  not  used  with  the  latter  in  cre<fping,  and  consists 
of  two  movable  hollow  tubes,  within  each  of  which  is  con- 
cealed a  long  orangL-coiored  thread,  that  the  insect  can  puali 
out  and  draw  in  at  pifasure.  The  feet  are  short  and  small ; 
the  head  is  small,  of  a  purple  color,  and  can  be  drawn 
under  the  front  part  of  the  first  ring;  the  body  is  green, 
with  a.  triangular  purple  spot  on  the  top  of  the  fore  part, 
and  a  large  diamond-shaped  patch,  of  the  same  color,  coh- 
ering tlie  back  and  middle  of  the  sides  like  a  mantle,  and 
prolonged  behind  to  the  tail.  \Vlien  young,  these  caterpil- 
lars have,  on  the  top  of  the  first  ring,  two  little  prickly 
warts,  which  disappear  after  one  or  two  changes  of  tlie  skin. 
WHien  teased  by  being  touched,  or  irritated  by  flies,  the  cat- 
erjiillar  runs  out  the  threads  from  its  forked  tail,  wluch  it 
jerks  forwards  so  as  to  lash  the  sides  of  its  body  and  whip 
oflF  the  intruder.     AVhen  fiilly  grown,  it  measures  sometiraes 


THE    FORK-TAIL    MOTH 

ail  inch  and  a  half  in  length,  without  including  the  tenninal 
fork.  Caterpillars  of  this  kind  are  called  C'crura,  horned- 
tail,  by  some,  and  IHcranura,  forked-tail,  by  other  iialiiral- 
ist3.  Early  in  Angust  tite  one  above  descril}e<t  makes  a 
tough  cocoon  of  bits  of  wood  and  bark  glued  together  with 
a  sticky  matter,  ajid  iastened  to  the  side  of  a  branch,  the 
lower  side  being  flat  and  the  upper  convex.  The  last  trans- 
formation occurs  about  the  middle  of  June,  when,  afler  x\\\i 
end  of  the  cocoon  has  been  sofWned  by  a  IJqaid  tlirown  out 
by  tlie  insect  witlnn,  tlie  moth  forces  its  way  tliroush.  This 
insect  has  been  figured  in  Mr.  Abbot's  work,"  where  it  is 
called  fiircula,  a  name,  however,  which  belongs  to  an  Euro- 
pean insect.  It  is  also  represented  in  Chi^rin's  "Icono- 
graphie,"  and  in  Griffith's  translation  of  Cuvier's  "Animal 
Kingdom";  and  I  have  adopted  the  specific  name  given  to 
it  by  Dr.  Boisduval  in  these  works.  Cehura  burealU,  the 
northern  Ccrura,  or  fork-tail  moth,  like  others  of  the  genus, 
has  the  antennae  featliered  in  both  sexes,  but  narrow,  and 
tapering  and  bent  apwards  at  the  point;  the  legs,  especially 
the  first  pair,  which  are  stretched  out  before  the  body  when 
at  rest,  are,  like  those  of  our  native  Limacodes,  very  hairy ; 
and  tlie  wings  are  tiiin  and  almost  transparent.  The  ground- 
color of  our  moth  Is  a  dirty  white ;  tlie  fore  wings  are 
crossed  by  two  broad  blackish  bands,  the  outer  one  of  which 
is  trsivereed  and  interrupted  by  an  irifgular  wavy  whitish 
line ;  the  hinder  margins  of  all  the  wings  are  dotted  witli 
black,  and  there  are  several  black  dots  at  the  base,  and  a 
single  one  near  the  middle  of  the  foro  wings :  the  top  of 
the  thorax  is  blackish,  and  the  collar  is  edged  with  black. 
In  some  individuals  tlio  dusky  bands  of  tlie  fore  wings  are 
edged  or  dotted  with  tawny  yellow ;  in  others,  these  wings 
are  dusky,  and  the  bands  are  indistinct.  Tlicy  expand  from 
one  inch  and  three  eighths  to  one  inch  and  three  quarters. 

The  following   insects,  for  the  sake  of  convenience,  may 
be  included  in  the  old  genus  Notoihnia.     The  first  of  tlicm 

•  InaecU  q!  Goorgia,  p.  141,  pi.  TI, 
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ably  on  account  of  the  alinTelled  appearance  and  dark  colai 
of  tiic  caterpillar.  In  its  wingL-d  atjite,  Limacodes  pitkecium 
or  tlie  liag-moth,  as  it  may  bo  called,  is  ol'  a  dusky  brown 
color ;  its  fore  wings  are  Tariegated  with  light  yellow!^ 
brown,  and  with  a  narrow  curved  and  wavy  band,  of  tlia 
same  light  color,  edged  externally  with  dark  brown  neai 
the  outer  margin,  and  a  light  brown  spot  near  the  middle  g 
the  fnnges  of  all  the  wings  are  spotted  with  light  hrowitM 
the  legs  are  covered  with  long  Imirs  ;  the  ant<?niitD, 
both  sexes,  are  slender,  almost  thread-like,  and  not  featli^ 
ered.  It  expands  from  nearly  one  inch  to  one  inch  and  a| 
quarter, 

There  b  a  kind  of  caterpillar,  foand  in  July  and  AugtisI 
on  the  balsam  poplar,  and  aometimea  on  other  poplars  an 
willows,  whose  form,  iwaiure,  and  motions  are  so  odd  i 
at  once  to  aiTest  attention.     Its  body  is  naked,  short,  antll 
thick,  tapers  behind,  and  ends  with  a  forked  kind  of  taQjl 
which  is  held  iipwanls  at  an  obtuse  angle  with  tlie  rest  ofl 
the  body.     This  forked  Inil,  which  takes  the  place  of  thfl^ 
hindmost  pair  of  legs,   tlie   others  being  only  fourteen   iftl 
number,  is  not  used  with  the  latter  in  creeping,  and  consisti 
of  two  movable  hollow  tubes,  within  eacli  of  which  i 
ceded  n  li>ng  oningL-colwred  t)iread,  that  the  insect  can  pusltl 
out  and  draw  in  at  pleasure.     The  feet  are  short  and  small 
the  head  ia  small,  of  a  purple  color,  and  can  be   drawnl 
under  the  front  part  of  the  first  ring ;  the  body  is  green  J 
with  a  triangular  purple  spot  on  the  top  of  the  fore  part 
and  a  large  diainond-sbapod  patch,  of  the  same  color,  oov-1 
ering  the  back  and  middle  of  the  sides  like  a  mantle,  anitl 
prolonged  behind  to  the  tail,     Wlien  young,  these  cattTpiM 
lars  have,  on   the  top  of  tlie  first  ring,   two  little  prickly; 
warts,  whicli  disappear  after  one  or  two  changes  of  the  ^kin.l 
When  teased  by  Ijeing  touched,  or  irritated  by  fiies,  the  cat-i 
erpillar  nms  out  the  tln-eads  from  its  forked  tail,  which  i 
jerks  forwanis  so  as  to  lash  tlio  sides  of  its  body  and  whi|n 
off  die  intruder.     When  fully  grown,  it  measures  sometunea 
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QH  Inch  und  a  half  in  length,  without  including  tlie  tonninal 
fork.  Caterpillars  of  this  kind  are  callod  Cerura,  lionied- 
lail,  by  some,  and  JHcranura,  forked-tail,  hy  ollipr  natural- 
ists. Early  in  Angnst  the  one  abuvu'  desL-ribcd  makes  a 
tough  cocoon  of  bits  of  wood  and  bark  gluod  toj^ther  willi 
a  sticky  matter,  and  ta^loncd  to  tlm  side  of  a  branch,  the 
lower  side  being  flat  and  the  upper  convex.  The  last  trans- 
formation occurs  about  the  niiddle  of  June,  when,  after  the 
end  of  the  cocoon  has  bijen  softened  by  a  lii|uid  tlirown  out 
by  the  insect  within,  the  moth  forces  its  way  through.  This 
insect  has  been  figui'ed  in  Mr.  Abbot's  work,"  where  it  b 
called  fu.raiUa,  a  name,  however,  which  Itelonga  to  an  Euro- 
pean insect.  It  is  also  represented  in  Gm^riu's  *'  Icono- 
grapbic,"  and  in  Griffith's  translation  of  Cuvier's  "Animal 
Kingdom  "  ;  and  I  have  adopted  the  specific  name  given  to 
it  by  Dr.  Boisduval  in  these  works.  Ceblba  borealis,  tlie 
northern  Cerura,  or  fork-tait  moth,  like  others  of  the  genus, 
has  the  antenna;  feathered  in  t«»th  sexes,  but  narrow,  and 
ta])ering  and  bent  upwards  at  the  jioint ;  the  legs,  especially 
the  first  pair,  which  are  stretched  out  before  tlie  body  when 
at  rest,  are,  like  those  of  onr  native  Limncodes,  very  hairy ; 
and  the  wings  are  tliin  and  almost  transparent.  The  ground- 
color of  our  moth  is  a  dirty  wiiite ;  the  fore  wings  are 
crossed  by  two  broad  blackish  bands,  the  outer  one  of  which 
is  traversed  and  interrupted  by  an  irregular  wavy  whitish 
line ;  the  liinder  margins  of  all  the  wings  are  dotted    witli 

I  black,  and  there  are  several  black  dots  at  the  Itase,  and  a 
single  one  near  the  middle  of  the  fore  wings  ;  the  top  of 

I  the  thorax  is  blackish,  and  the  collar  is  edged  with  black. 

,  In  gome  individuals  the  dusky  bands  of  tlie  fore  wings  are 

I  edged  or  dotted  with  tawny  yellow ;  in  others,  tliese  whigs 
are  dusky,  and  the  bands  are  indistinct.     They  expand  from 

f  one  inch  and  three  eighths  to  one  inch  and  tliree  quarlers. 
The  fiillowing  insects,  for  the  sake  of  convenience,  may 

[  be  included  in  the  old  genus  Notodonta.     The  first  of  them 

•  IiitecHof  Goofgiii,  p.  Itl,  pi.  71. 
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is  found  in  August  and  September  on  plum  and  apple  treesil 
and,  according  to  Mr.  Abbot,"   on   the  rod-l)eri'ied  alder,  f 
Prlnoi  verticUlatua.     The  top  of  the  fourth  rbig  of  tliis  cat-l 
eqtillar  rises  in  tbe  form  of  a  long  horn,  sloping  forwardal 
a  little ;  tbe  tail,  with  the  hindmost  feet,  which  ai-e  raUierl 
longer  than  tJie  others,  is  always  raised  when  the  insect  iai 
at  rest,  but  it  generally  uses  these  legs  in  walking ;  it^  headi 
is  large,  and  of  a  brown  color ;  the  sides  of  tbe  second  and  ^ 
third  rings  are  green  ;  tbe  rest  of  tbe  body  is  brown,  vari- 
egated with  wliite  on  the  back,  and  on  it  there  are  a  very 
few  short  hairs,  hardly  visible  to  tbe  naked  eye.     When 
fiilly  grown,  it  measures  an  iucb  or  more  in  lungtli.    Tliougli 
mostly  solitary  in  their  habits,  sometimes  three  or  four  of 
t]iese  caterpillars  are  fomid  near  together,  and  eating  the 
leaves  of  tlie  same  twig.     Towards  the  end  of  September 
they  descend  from  tbe  trees,  and  make  tlieir  cocoons,  which 
are  thin  and  almost  transparent,  resembling  parchment  in 
texture,  and  are  covered  generally  witli  bits  of  leaves  on  tlia 
outside.      The  caterpillars  remain  in  tlicir  cocoons  a  long 
time  before  changing  to  chrysalids,  and  the  moth  does  not 
come  out  till  the  following  summer.     There  are  probably  J 
two  broods   in   tbe  course  of  one  season,  for  I  have  takon  J 
the  moths  early  in  August.     In  Georgia  tlie  caterpillar  made  \ 
its  cocoon  on  the  30th  of  May,  and  was  transformed  to  i 
moth  fourteen  days  afterwards.     This  moth  is  tJie  Notodonta 
iiniiymit,  or  imicom  moth,  so  called  from  the  horn  on  tlie  J 
back  of  the  caterpillar.     Tbe  fore  wings  are  light  brown,! 
variegated  with  patciies  of  greenish  white  and  with  wavyJ 
dark  brown  lines,  two  of  wliioh  enclose  a  small  whitish  space  * 
near  tlio  sliouldcrs  ;  tliere  is  a  short  blackish  mark  near  tlie 
middle ;   tbe   tip   and  tbe  out*T  hind   margin   are   whitish, 
tinged  with  red  in  the  males ;  and  near  tbe  outer  hind  angle 
there  are  one  small  wliite  and  two  black  dashes  ;  tlie  liJnd 
wings  of  the  male  are  dirty  white,  with  a  dusky  spot  on  i 
the  inner  hind  angle;   those  of  die  female  are  sonietiinea.f 
■  liitccts  ofQcorgin,  p.  171,  pi.  SB. 
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entirely  dusky ;  the  biidy  is  brownish,  and  tliere  are  two 
narrow  black  bands  across  the  fore  part  of  tlie  tliorax.  The 
wings  expand  irom  one  inch  and  a  quarter  to  one  inch  and 
a  half,   or  nearly. 

Our  fruit-trees  seem  to  be  peculiarly  subjt-ct  to  the  ravages 

of  insects,  probably  because  the  native  trei.'S  of  the  forest, 

I  which  originally  yielded  the  insects  an  abundance  of  food, 

have  been  destroyed   to   a   great   extent,  and  their   places 

I  supplied  only  partially  by  orchards,  gardens,  and  nurseries. 

Numerous  as  are  the  kinds  of  catoi-plllars  now  found  on 

cultivated  trees,  some  are  far  more  abundant  than   otliej's, 

and  therefore  more  often  fall  under  our  observation,   and 

come  to  be  better  known.     Such,  for  instance,  are  certain 

gregarious  caterpillars  that  swarm  on  the  apple,  cherry,  and 

plum   trees    towards   the    end    of  summer,    strippinj;    whole 

branches  of  their  leaves,  and   not  unfrequently  despoiling 

our  rose-bushes  and  tliin-n  liedges  also.     These  caterpillars 

I  are  of  two  kinds,  very  different  in  appearance,  but  alike  in 

I  habits  and  desti-uctivo  propensities.     The  first  of  these  may 

t  be  called  tlie  i-ed-humped  (Fig.  210), 

'  a  name  tliat  will  probably  bring  these 

I  insects  to  die  remembrance  of  those 

1  persons    who    have    ever    observed 

[  ihem.     Different  broods  make  their  appearjiiu-c  at  vai'ious 

times  during  Aupist  and  September.     The  cgfj?*  from  which 

they  proceed  are  laid,  in  the  coni-sc  of  the  month  of  July, 

1  clusters  on  the  under  side  of  a  leaf,  generally  near  the 

I  end  of  a  branch.      When  first  hatched  they  eat  only  tlie 

I  substance  of  the  under  side  of  the  leaf,  leaving  tlie  skin 

I'  of  the  upper  side  and  all  the  veins  untouched  ;  but  as  tliey 

I  grow  larger  and  stronger,  they  devour  whole  leaves  from 

I  the  point  to  the  stalk,  and  go  from  leaf  to  loaf  down  the 

J  twigs   and   branches.      The  young  caterpillars  are  lighter- 

[  colored  tlian  the  old  ones,  which  are  yellowish  brown,  paler 

'  on  the  sides,  and  Ion jptudin ally  striped  witli  slender  black 

[  lines ;  the  head  is  red  ;  on  the  top  of  the  fourth  ring  there 
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is  a  bunch  or  liump, -also  trf  a  red  color;  along  the  I 
are  several  short  black  prickles ;  and  the  hinder  extremig 
tapers  somewhat,  and  is  always  elevated  at  an  anylu  wilt 
the  rest  of  tlie  body,  when  the  insect  is  not  cmwlinj^.     TKm 
fiill-growii  catei-jii  liars  measure  one  Inch  and  a  (|uarter,  otj 
rather  more,  in  length.     They  rest  close  together  on  i 
twigs,  when  not  eating,  and  sometimes  entirely  cover  1 
small  twigs   and   ends   of  the   branches.     The   early  broods| 
come  to  their  growth  and  leave  the  trees  by  the  middle  0 
August,  and  the  others  between  this  time  and  the  latter  juirtl 
of  September.     All  the  caterpillars  of  the  some  brood  de- 
scend at  one  time,  and  disappear  in  the  night.     They  con^fl 
ceal  tliemselves  under  leaves,  or  just  beneath  the  surfaci 
of  the  soil,  and  make  their  cocoons,  which  resemble  thos 
of  the  unicorn  Notodonta.      Tliey  remain  a  long  time  inm 
their  cocoons  before  changing  to  chrysalids,  and  are  tran»'fl 
formed  to  moths  towards  the  end  of  June  or  the  be^'nningl 
of  July.     Mr.  Abbot"  slatc'S  that  in  Georgia  these  intectfl 
breeci  twice  a  year,  the  first  brootls  making  tlicir  cocoorul 
towards  the  end  of  May.  and  apjiearing  in  the  winged  fiTrml 
fif^en  days  atlerwards.     This  Notodonta  is  a  neat  and  triniJ 
looking  moth,  and  is  hence  called  concinrui  (Plate  VI.  Fig.1 
11)  by  Sir  J,  li.  Smith.     It  is  of  a  light  brown  color;  I 
fore  wings  are  dark  brown  along  the  inner   margin,   andl 
more  or  less  tinged  with  gray  before ;  there  is  a  dark-brownl 
dot  near  tlie  middle,  a  spot  of  the  Rame  color  near  eadt] 
angle,  a  veiy  small  triangular  whitish  spot  near  the  shoul-J 
ders,  and   several   dark-brown   longitudinal  streaks  on  thft 
outer  hind  margin  ;  the  hind  wings  of  the  male  are  brown-a 
ish  or  dirty  white,  with  a  brown  spot  on  the  inner  hind 
angle ;  those  of  the  other  ses  are  dusky  brown  ;  tlie  bodyJ 
is  light  brown,  with  the  tliorax  rather  darker.     The  wingcA 
expand  from  one  inch  to  one  inch  and  three  eighths. 

Every  person  who  has  paid  any  attention  to  the  cultivi 

tion  of  the  gnipe-vino  in  this  country  must  have  obsarvcdJ 

•  Ineeota  of  Gforgin,  p.  100,  jil,  fs. 
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ujion   it,  lK«ides  the  large  sphinx  caterpillars  tlial   dei 
its   leaves,   a   small    blue    cateqiillar  ^^    ^j 

(Fig.  211,  and  Plate  VI.  Fig.  7>, 
trans versfly  banded  wIlli  deep  orange 
across  the  middle  of  each  ring,  the 
bands  being  dotted  with  black,  with  the  liead  and  foet  also 
orange,  the  top  of  the  eleventh  ring  somewhat  bulging,  and 
the  fore  part  of  the  body  hunched  up  when  the  creature  is 
at  rest.  These  caterpillars  begin  to  appear  about  tlio  middle 
of  July,  and  others  are  hatched  afterwards,  as  late,  perhaps, 
as  the  middle  of  Angusl.  When  not  eating,  they  generally 
rest  upon  the  under  sides  of  the  leaves,  and,  though  many 
may  be  found  on  one  vine,  they  do  not  associate  with  each 
other.  They  live  on  the  common  creeper,  as  well  as  on  the 
grape-vine.  They  eat  all  "parts  of  the  leaves,  even  to  the 
midrib  and  stalks.  When  ftilly  grown,  and  at  i-est,  they 
meiisare  an  inch  anil  a  (luarter,  but  stretch  out,  in  creeping, 
to  the  length  of  an  inch  and  a  half,  or  more.  Towanis  the 
end  of  August  they  begin  to  disappear,  and  no  mori'  will  be 
fbond  on  the  vines  after  September.  They  creep  down  the 
Tines  in  the  night,  and  go  into  the  ground,  burying  them- 
selves three  or  four  inches  deep,  and  turn  to  chrysalids  with- 
out making  cocoons.  The  clirvsalis  is  dark  brown,  and 
igh  with  elevated  pi>inls.  The  motlis  begin  to  come  out 
of  the  ground  as  soon  as  the  2r»th  of  June,  and  others  con- 
tinue to  appear  till  the  20th  of  July.  Though  of  small 
size,  they  are  very  beauliiVd,  and  far  surpass  all  olliera  of 
I  the  fiimily  in  delicacy  of  coloring  and  design.  The  name 
of  this  moth  is  Eiidrym  grata*  (Plate  VI.  Fig.  8),  the  first 
I  word  signifying  beautifiil  wood-nymph,  and  the  second  agree- 
I  able  or  pleasing.  The  antcnnip  are  rather  long,  almost 
I  tliread-lilce,  tapering  to  the  end,  and  not  feathered  in  either 
,  Tlie  fore  wings  are  jiure  white,  with  a  broad  stripe 
I  Rlong  the  front  edge,  extending  from  the  shoulder  a  little 
I  b^ond  the  middle  of  the  edge,  and  a  broad  band  around  the 
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outer  hind  margin,  of  a  deep  purple-brown  color ;  the  band 
ia   edged  internally  willi  olive-green,  and  marked   towards 
the  edge  with.a  slender  wavy  white  line;  near  the  middle  of 
the  wing,  and  touching  tlie  browu  stripe,  are  two  brown  I 
spots,  one  of  them  round  and  the  otiier  kidney-shaped;  and  I 
on  tlie  middle  of  tlie  inner  margin  there  is  a  large  triangular 
olive-colored  spot ;  the  under  side  of  the  same  wings  is  yel- 
low, and  noai-  the  middle  there  are  a  round  and  a  kidney- 
ahapecl  black  spot.     The  liind  wings  are  yellow  above  and 
beneath;  on  tlie  upper  side  with  a  broad  purple-brown  hind  [ 
border,  on  which  tliere  is  a  wavy  white  luie,  and  on  the  un- 
der side  with  only  a  central  black  dot.     The  head  is  black. ' 
Along  the  middle  of  the  tliorax  there  is  a  broad  crest-like  -n 
stripe   of   black   and   pearl-colored   glittering  scales.      The  1 
shoulder-covers  are  white.     The  Upper  side  of  the  abdomen  ] 
is  yellow,  with  a  row  of  black  spots  on  the  top,  and  another  , 
on  each  side ;  the  under  side  of  the  body,  and  the  large  muft- 
like  tufte  on  the  fore  legs,  are  wliite ;  and  tlie  other  legs  are  1 
black.     This  moth  rests  with  its  wings  closed  like  a  sleep   I 
roof  over  its  back,  and  its  fore  legs  stretched  forward,  like  a   ■ 
CEituiiA.     It  expands  from  one  inch  and  a  half  to  one  inch   | 
and  three  quarters. 

Euilryax  unio,  of  Hiibner,  the  pearl  Eudryas,  as  its  name  J 
implies,  is  a  somewhat  smaller  moth,  closely  resemhlbig  the 
preceding,  from  which  it  differs  in  having  the  stripe  and   , 
hand  on  its  fore  wings  of  a  brighter  purple-brown  color,  the 
round  and  kidney-sbaped  spots  contiguous  to  the  former  also 
brown,  the  olive-colored  edging  of  the  band  wavy,  with  a 
powdered  blue  spot   between   it  and   the  triangular  olive- 
colored  spot  on  the  inner  margin,  and  a  distinct  brown  spot 
on  the  inner  hind  angle  of  the  posterior  wings ;  all  tlie  wingi 
beneath  are  bi-oadly  bordered  behind  with  light  brown,  and  | 
the  spots  upon  them  are  also  light  brown.     It  expands  from 
one  inch  and  three  eighths  to  one  mch  anil  a  half.     This  spe- 
cies has  been  taken  in  Massachusetts,  but  it  is  rare,  and  the 
caterpillar  is  imknown  to  me. 
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I  Uio  remarks  preceiling  llie  description  of  Notoiionla  con- 
einna,  mention  was  tnude  of  two  kinds  of  caterpillars,  living 
in  great  numbers  on  fruit- 
trees  in  the  latter  part  of  ^''^^  ^"^ 
aummer.  The  second  kind 
(Fif;,  212)  are  now  to  be 
described.  They  grow  to  a 
greater  size,  are  longer  in  coining  to  th^  growtli,  their 
swarms  are  more  nuniLTOua,  and  consequently  tliey  do  much 
more  injury,  than  the  red-bumped  kind.  Entire  branches 
of  tlie  applc-trecs  are  freiiiieiitly  stripped  of  their  leaves 
by  tliem,  and  are  loaded  with  tliese  caterjiillors  in  tliickly 
crowded  swarms.  The  eggs  from  which  they  are  hatched 
will  be  fuuii<l  in  jiatchcs,  of  about  a  hundred  together, 
&stcneil  to  tlie  under  side  of  leaves  neai-  the  ends  of  the 
twigs.  Some  of  them  begin  to  be  liatclied  about  tlie  '20th  of 
July,  »nd  new  broods  make  their  appejiranco  in  succession 
for  the  space  of  a  month  or  more.  At  first  thoy  cat  only 
the  under  side  and  pulpy  part  of  the  leaves,  leaving  the 
upper  side  and  veins  untouched ;  but  afterwards  they  con- 
sume the  whole  of  the  leaves  except  their  stems. 

These  caterpillars  are  sparingly  covered  with  soft  whitish 
hairs ;  the  young  ones  are  brown,  and  stri|)ed  with  white ; 
but,  as  tliey  grow  older,  their  colors  become  darker  every 
time  they  east  their  skins.  Tliey  come  to  their  full  size  in 
about  five  weeks  or  a  little  mure,  and  then  measure  from 
an  inch  and  three  quarters  to  two  inches  and  a  quarter  in 
extent.  The  head  is  large  and  of  a  black  color;  the  body 
is  nearly  cylindrical,  with  a  spot  on  the  top  of  the  first  ring, 
and  the  legs  dull  orange-yellow,  a  black  stripe  along  the  top 
of  the  back,  and  three  of  tlie  same  color  alternating  with 
four  yellow  stripes  on  each  side.  The  posture  of  these  cat- 
erpillars, when  at  rest,  is  very  odd  ;  both  extremities  are 
raised,  tlie  body  being  bent,  and  resting  only  on  the  four 
intermediate  pairs  of  legs.  If  touched  or  otherwise  dis- 
turbed, they  throw  up  their  heads  and  tails  with  a  jerk,  at 
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the  same  tiioe  bunding  tlie  body  aemicircularly  till  tlie  i 
extremities  almost  meet  over  the  back.     Tliey  all 
getlicr,  and,  after  they  have  done,  arrange  themselves  sul 
by   side   along   the   twigs   and   branches   whirh   ihcy   liavf 
stri|)ped.     Beginning  at  the  ends  of  the  branches,  tliey  t 
all  tlie  leaves  successively  from  tlience  towards  tlie  trunk] 
and  if  one  branch  does  not  afford  food  enough  they  beta 
themselves  to  another.     Wlien  ready  to  transform,  all  tb( 
individuals  of  the  same  brood  quit  tlie  tree  at  once,  descei 
ing  by  night,  and  burrow  into  tiie  ground  to  the  depth  « 
three   or  four  inches,  and,  wittiin   twenty-tour  hours  aftej 
wards,   cast   their   caterpillar-skins,   and   become   clirysalitfi 
without    making  cocoons.     They  remain  in    tlie  gromid  i 
tliis  state  alt  winter,  and  are  changed  to  mulhs  and  com 
out  between  the  middle  and  end  of  July. 

Tliese  Hioths  belong  to  the  genus  P^gasra,  so  named  1 
cause  the  caterpillar  sits  with  its   tail  raised  np.      The  i 
tennee  are  rather  long,  those  of  the  males  fringed  bcncatltj 
in  a  double  row,  with  very  short  haira  nearly  tu  the 
which,  however,  as  well  as  the  whole  of  the  stalk  of  t 
antenna:)  in  the  other  sex,  are  bare ;  the  tlionts  is  geuerallM 
marked  with  a  large  dark-colored  spot,  the  hairs  of  whicH 
can  be  raised  up  so  as  to  form  a  ridge  or  kind  of  crestfl 
the  hinder  margin  of  the  fore  wings   is  slightly  notcfaedf 
and  tlie  fore  legs  are  stretched  out  before  the  body  in  i 
pose.      Our  Pyi/ttra  was  named,  by  Drury,  Tnimstra, 
attendant  or  servant.     (I'late  VI,  Fig.  6.)     It  is  of  a  ligitll 
brown   color  ;    tlie   head   and  a  large   square   spot   on 
thorax  arc  dark  chestnut-brown ;  on  the  fore  wings  aro  foia 
or  five  transverse  lines,  one  or  two  spots  near  the  iniddlft 
and  a  short   obHque  line  near  the  tip,  all  of  wliich, 
the  outer  hind  margin,  are  dark  chestnut-brown.     One  ani 
sometunes  both  of  the  dark  brown  sjiots  are  wanting  on  t 
fore  wings  in  tlie  males,  and  tJie  females,  which  are  lar^ 
than  the  other  sex,  frequently  have  five  instead  of  four  tninj 
verse   brown  lines.      It  exjKuids  from  one  inch  and  llin 
quarters  to  two  inches  and  a  half. 
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I  Iiave  seen  on  the  oak,  the  birch,  the  black  walnut,  and 
the  hickory  trees,  swarms  of  cateqjillara  slightly  differing  in 
color  from  each  otlier,  and  from  those  above  described,  lliat 
live  on  the  apple  aiid  cherry  trees  -,  they  were  more  haiiy 
than  the  latter,  but  their  postures  and  liabits  appeared  to  be 
tlie  same.  Whether  they  were  all  diflerent  species,  or  only 
varieties  of  the  jiiiimtra,  arising  from  difference  of  food,  I 
have  not  been  able  to  ascertain. 

The  cultivation  of  the  balsam  and  our  other  large-leaved 
native  poplars  seems  to  have  been  neglected  of  late  years. 
It  is  true  that  these  trees  are  not  so  durable  and  so  valuable 
as  many  others ;  but  we  sometimes  meet  with  noble  speci- 
mens of  them;  and  tlie  rapidity  of  their  growth,  tlie  great 
size  they  attain  in  favorable  situations,  and  the  fine  shade 
tlicy  aRurd,  are  qualities  not  to  be  overlooked  or  despised ; 
nor  is  tlic  wood  entirely  worthless,  either  as  fuel  or  in  the 
arta.  If  tliese  trees  are  planted  alternately  with  otlier  mure 
slow-growing  trees,  we  shall  have  the  benefit  of  tlie  shade 
and  shelter  of  the  former  till  the  others  have  become  large 
enough  to  fill  their  places.  They  are  not  subject  to  be 
attacked  by  canker-worms,  oak-caterpillars,  web-worms,  atid 
many  other  kinds  of  insects  tliat  infest  our  ornamental  and 
shade  trees  of  hai-d  wood ;  but,  unfortunately,  they  suffer 
too  often  from  insect  depredators  of  their  oVli,  such  as 
the  grubs  of  two  or  throe  kinds  of  beetles,  which  bore 
into  tlieir  trunks  ;  the  spiny  caterpillars  of  tlie  Antiojia 
butterfly  and  of  tlie  lo  moth,  the  fork-tailed  Cerura,  tlie 
caterpillar  of  the  herald-moth,  and  another  kind  of  cater- 
pillar now  to  he  described,  all  which  devour  the  leaves 
of  tliese  trees.  This  last  kind  of  cat- 
erpillar (Fig.  213)  is  found  in  little  '^  ^'* 
swarms  on  the  trees  from  the  last  of 
July  to  the  be^ning  of  October.  It 
does  not  raise  the  hinder  part  of  its  body  when  at  rest. 
It  is  nearly  cylindrical,  with  two  little  black  warta  close  to- 
gether on  the  top  of  the  fourth  and  of  the  eleventh  rings. 
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There  are  a  few  short,  wbitiah  hairs  tliinly  scattered  over  i 
body,  which  is  pale  yellow,  with  Uiree  slender  black  linuq 
on  llie  back,  and  a  broad  dusky  stripe,  also  marked  wit! 
three  black  lines,  on  each  side ;  and  the  bead,  fore  legs,  mid 
spiracles   are  black.      When  fully  grown,  these  caterpilla 
measure  about  an  inch  and  a  half  in  length.      They  liv< 

togetlior,  in  swarms  of  twenty  or  1 
mure  individuals,  in  a  nest  (Fig. 
214)  made  of  a.  single  leaf  fold-    I 
ed  or  curled   at  the   sides,  and  | 
lined  with    a   tliin  web   of  silk. 
An  opening  is  left  at  each  end 
of  the  nest;  tlirough  the  lower   , 
one  the   dirt   made   by   the  in- 
sects falls,  and  tlirough  tlie  up- 
per  one,  which    U  next   to   llie 
leaf-stalk,  the  caterjiillars  go  out 
to    feed    upon    the     leaves 
to   their    nests.      When    young 
they     sometimes     fold    up 
side  of  a    leaf  for  a  nest,  nnd 
eat   tlie  other  half.     The  stalks 
of    the    leaves,    to   which    their 
nests  are  hung,  become  covered   1 
with  silk  from  tlie  threads  car- 
ried   along    by    the    catcr]»illarB  J 
in    going  over  them ;  nnd  tliesaJ 
threads  help  to  secure  the  nestsfl 
to  the  branches.     They  eat  all  parts  of  tJie  leai'es  except  thai 
stalks  and  larger  veins,  and  frequently  strip  long  shoots  of  ■ 
their  foliage  in  a  very  few  days.     Towards  the  end  of  SepJ 
tcmber  OP  early  in  October,  according  to  the  age  of  theT 
different  broods,  tliey  descend  from  tlio  trees,  disperse,  and 
sock  a  shelter  in  crevices  or  under  leaves  and  rubbish  i 
the   ground,  where  they  make  their  cocoons.      These  ara  J 
thin,  irregular,  silken  webs,  so  loosely  spun   that   tlie  itt^fl 
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sects  can  be  seon  through  them ;  but  they  are  protected 
by  their  situation,  or  by  the  dead  leaves  and  other  matters 
under  vvliich  tlicy  are  made.  As  soon  as  the  cocoons  are 
finished ,    the    iDsects    become    chrysalids 

(Fig.   215),   and    remain    quiot    through  *' " 

the  winter  ;  and  about  the  midrlle  of  "^^HH^B 
June,  or  somewhat  later,  they  are  trans- 
formed to  moths.  They  belong  to  t!io  genus  Cl^sTEKA,  or 
Spinner,  so  named  on  account  of  the  spinning  habits  of  tlie 
caterpillars.  The  antennse  are  narrowly  feathered  or  pec- 
tinated in  boili  sexes ;  tlie  thorax  has  an  elevated  crest  in 
the  middle ;  the  tail  is  tufted  and  turned  up  at  t)ie  end,  in 
the  males ;  the  fore  legs  are  tliickly  covered  with  hairs  to  tlie 
end,  and  are  stretched  out  before  the  body  when  the  insect  b 
at  rext. 

(hir  poplar  apinner  may  be  called  CloaUra  Amaicana^ 
the  American  Clostera.  (Plate  VI.  Fig.  12.)  It  closely 
resembles  the  European  anaMomom,  from  which,  however, 
it  dilTera  tasentially  in  its  caterpillar  state,  and  the  moth 
presents  certain  characters,  wliich,  on  close  comparison  with 
tlie  European  insect,  will  enable  us  to  distinguish  it  from 
tlie  latter.  It  is  of  a  brownish-gray  color;  the  fore  wingg 
are  fkintly  tinged  with  pale  lilac,  and  more  or  leas  cloud- 
ed with  rust-red ;  tJiey  have  an  irregular  row  of  blackish 
dots  near  the  outer  hinil  margin,  and  are  crossed  by  three 
whitish  lines,  of  which  tlie  first  nearest  the  shoulders  is 
broken  and  widely  separated  in  tlie  middle,  the  second 
divides  into  two  branches,  one  of  which  goes  straight  across 
the  wing  to  the  inner  margin,  and  the  other  passes  obliquely 
till  it  meets  the  end  of  the  tliird  line,  with  which  it  forms  an 
angle  or  letter  V ;  across  the  middle  of  the  hind  wings  there 
is  a  narrow  brownish  band,  much  more  distinct  beneath  than 
above ;  on  the  top  of  the  tliorax  there  is  an  oblong  chestnut- 
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colored  spot,  the  hairs  of  which  rise  upwards  beliind  i 
form  a  crest.  All  the  wliiUsh  lines  on  the  f 
more  or  less  bounded  externally  with  nist-red 
from  one  inch  and  one  quarter  to  one  inch  and  fiv-e  eighths. 
In  Georgia  this  insect  breeds  twice  a  year ;  and  the  cater- 
pillars eat  the  leaves  of  the  willow  as  well  as  those  of  t 
poplar.* 

2.    Owlet-Moths.     (Ifactiue.) 
Our  second  tribe  of  raolhs,  the  No(tu^  of  Linnffius,  ap- 
pears to  have  been  thus  named  from  JVoetwt,  an  owl,  because 
they  fly  chiefly  by  night,  and  are  hence  called  Eulen,  or  ow] 
moths,  by  the  Germans.     This  tribe  contains  a  very  Ii 
number   of   thick -bo<lied  and   swift-flying  moths,   moat 
wiiich  may  be   distinguished   by  the   following  cliaraci 
The  antennui  are  long  and  tapering,  and  seldom  pccttnat 
even  in  the  males ;  the  tongue  is  long ;  the  feelers  are  vi 
distinct,  and  i)roject  more  or  less  bejond  the  face,  the  !■ 
lower  joints  being  compressed  or  flattened  at  the  sides, 
the  last  joint  is  slender  and  small ;  the  thorax  is  thick,  wil 
rather  prominent  collar  and  shoulders,  and  is  often  cres1 
on  the  top  ;  the  body  tapers  behind ;  the  wings  are  alwaj 
fastened  logether  by  brisdes  and  hooks,  are  generally  roof 
when  at  rest,  and  each  of  the  fore  wings  is  marked  behint 
the  middle  of  the  front  margin  with  two  spots,  one  of  tli 
round  and  small,  and   the  other  larger  and  kidney-shapa 
A  few  of  them  fly  by  day,  the  others  only  at  night.     Thi 
colors  are  genendly  dull,  and  of  some  shade  of  gray 
brown,  and  so  extremely  alike  are  tbey  in  their  markin; 
that  it  is  very  difficult  to  describe  them  without  the  aid 
figures,  which  cannot  be  expected  in  this  treatise.     The  cat 
erpillars  are   nearly  cylindrical,  for  the  most  part  naked, 
though  some  are  hairy,  slow  in  their  motions,  and  generally 
provided  with  sixteen  legs  ;  those  with  fewer  legs  never  want 

•  SeeffcnleBn  anaUomuui  uf  Sniiiii,  in  Abbot's  "IiisocU  uf  Georgli 
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the  hindmost  pair,  iind  never  raise  the  end  of  tlie  boclj  when 
at  rest.  Some  of  them  make  cocoons,  but  tlic  rest  go  into 
the  ground  to  transform.  Many  of  tlic  Noctuas  vaiy  more 
or  less  from  the  characters  above  given,  and  the  tribe  seems 
to  admit  of  being  divided  into  several  smaller  groups  or 
families,  under  which  theh-  pecnliaritiea  might  be  more  dis- 
tinctly pointed  out.  Unfortunately  the  history  of  most  of 
our  moths  is  still  imperfectly  knowni ;  and  for  this  reason,  as 
well  as  on  account  of  the  length  to  which  the  foregoing  ]iart 
of  this  trea^se  lias  already  extended,  I  liave  concluded  to 
suppress  a  considerable  portion  of  my  observations  on  the 
owlet-moths  and  the  rest  of  the  Lijfidoptrra,  and  shall  con- 
fine my  remarks  to  a  few  of  the  most  injurious  species  in 
each  of  the  remaining  tribes. 

The  injury  done  to  vegetation  by  the  caterpillars  of  the 
Noctitas,  or  owlet-moths,  is  by  no  means  inconsiderable,  and 
sometimes  becomes  very  great  and  apparent ;  but  most  uf 
these  insects  are  concealed  from  our  observation  during  the 
day-time,  and  come  out  from  their  retreats  to  feed  only  at 
night.  To  turn  them  out  of  their  hiding-places  betonies 
someUmes  absolutely  necessary,  and  it  is  only  by  dear-bought 
experience  that  we  learn  how  to  discover  tliem.  This  is  not 
the  case  with  all ;  those  of  the  first  &mily,  wliich  I  would 
call  Acronyctians  (Acronyctad.e  •),  live  exposed  on  the 
leaves  of  trees  and  shiiibs.  They  have  sixteen  legs,  are 
cylindrical,  and  more  or  less  hairy,  some  of  them  closely 
resembling  tliose  of  the  genus  Clostera,  having  a  wart  or 
prominence  on  the  top  of  the  fourth  and  the  eleventh  rings. 
and,  some  of  them  have  the  hair  in  tufb  like  Arctiana  and 
Liparians.  They  make  tough  silken  cocoons,  in  texture 
almost  hke  stiff  brown  paper,  into  which  they  weave  the 
hairs  of  their  bodies.  Their  moths  have  bristle-forme<l 
antenuie,  and  tlie  thorax  is  not  crusted.  Their  fore  wings 
are  generally  light  gray  with  dark  spots,  and  in  many  are 
marked  with  a  character  resembling  tlie  Greek  letter  ijr  near 

*  From  Acroat/Cta,  a  goiiu^  of  miiths  ii))peitring  nt  niglitiUI,  na  llic  imiuu  iniplJE!, 
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the  inner  hind  angle.  Of  those  tliai  want  this  character  o 
the  fore  wings,  tlio  largest  American  species,  known  to  r 
may  be  called  Apatela  Americana^  (^'g-  21*5),  which  1 
been  mistaken  *  for  Apatda  Aceris,  the  inaple-raotli  of  Eqi 
rope,     lis  body  and  fore  wings  are  light  gray ;  on  the  latUJi 

Fig-  3111. 

a  wavy,  sca]lope<l  white  line  edged  external 
black  near  the  outer  hind  margin,  and  thu  usual  ruu 
kidney-shaped  spots  are  also  edged  with  black;  the  hind 
wings  are  dark  gi-ay  in  the  male,  blackish  in  the  female,  witli 
a  iaintly  marked  black  curved  band  and  central  aemicirculaj 
spot ;  all  the  wings  are  whitish  and  shining  lieneath,  witli  fl 
black  wavy  and  curved  band  and  central  semicircular  spot  O 
each ;  the  fringes  are  white,  scalloped,  and  spotted  wit 
black.  It  expands  from  two  inches  and  a  quarter  to  tw 
inches  and  a  half,  or  more.  This  kind  of  moth  flies  only  n 
night,  and  makes  its  appearance  between  the  middle  and  t 
end  of  July.  The  c 
erpillar  (Fig.  217)  e 
the  leaves  of  the  ' 
rinus  kinds  of  maploj 
and  sometimes  ala 
those  of  the  olm,  lin 
den,  and  chestnut.  ] 
18  ono  of  the  largea 
kinds ;  and,  early  in  October,  when  it  arrives  at  tnattui^ 

1  •*  A.  .imiritana  is  Byrwiiipuona  wftli  Acmtfcln  aetrirula  OiiPin'o.  —  Mcuni^ 
■  Sw  PhalaM  Jctrit,  Bnilb,  in  Abbot'*  "  Iukcm  of  Georgia,"  p.  186,  pi  tS.    i 
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measures  tix>m  ttne  inch  and  tiiree  qimrters  to  two  indies  or 
more  in  lengtli.  It  is  of  a  greenish-yellow  Color  above,  with 
tile  head,  tail,  belly,  and  feet  black ;  its  body  is  covered  wltli 
long  Bud  soft  yellow  hairs,  growing  immediately  from  the 
skin ;  on  the  top  of  the  fonrtli  ring  there  arc  two  long,  slen- 
der, and  erect  tufts  of  black  hairs,  two  more  on  the  sixth 
ring,  and  a  single  pencil  on  the  eleveutli  ring."  Wliile  at 
rest,  it  remains  curled  sldewisc  on  a  leaf.  When  about  to 
make  its  cocoon,  it  creeps  into  chinks  of  the  bark,  or  into 
cracka  in  fences,  aad  spins  a  loose,  half-oval  web  of  silk, 
intermixed  witli  tho  hairs  of  its  body ;  under  this  it  Uien 
makes  another  and  tougher  pod  of  silk, 
thickened  with  fragments  of  bark  and  wood, 
and,  when  ita  work  is  done,  changes  to  a  ^^^^^^^ 
clirysalis  (,Fig.  'IX^),  in  which  state  it  re-  ^^^H^^ 
mains  till  the  following  summer. 

Tho  caterpillara  of  the  Nonagriana  (NoSAQKiM).«t)  «'"•' 
nnkcd,  long,  slender,  and  tapei'ing  at  each  end,  smooth,  ami 
generally  of  a  faint  reddiah  or  greenish  tint,  with  an  oval, 
dark-colored,  homy  spot  J  on  the  top  of  the  first  and  last 
ring.  Most  of  diem  hve  within  the  stems  of  reed^,  flags, 
and  otlier  water-plants ;  some  in  tlic  stems  and  even  in  the 
rtH>ts  of  plants  remote  from  tlie  water.  They  devour  the 
pith  and  the  inside  of  the  roots,  and  transform  in  tlie  same 
situations,  having  previously  gnawed  a  hole  from  tlie  inside 
of  their  retreat,  tlirough  the  side  of  the  stem  or  root,  to  the 
outside  skiu,  which  is  lefl  untouched,  and  which  Uie  muUi 


•  Those  nntnmdrti  wlio  are  fiiroilinr  wlih  ihe  appoarsnce  of  Ibo  EnropMin 
c«Wtpll1ar  of  JpiKtia  Aniit  will  percoiro  []io  great  and  e«ential  diffurBiiee  he- 
lifCM  ll  auil  lliut  of  our  Amerlc-aii  Apalch,  which  bean  nbont  H«  muvli  nseiii- 
bbuwe  to  tbo  tormet  at  Joet  that  o(  AiUtna  iarr^faeta  at  Sir  J.  K.  Smllb.  un 
liueei  B|iiHroiit]/  beioiiging  tn  [ha  XaMdonllim*,  and  noar  to  Cbaltra  ntiil  Psgorm. 
Ap<iUla  lignlSca  tlccrptivoi  auti  Ihit  name  wai  pn>bn!>l>-  given  to  [he  gonlu  bc- 
M  the  coterplllnn  nppvar  In  the  ilreu  ot  Arctians  and  LfpHiians,  bnl  pruducs 
'   Imo  owkt-uiolh*  or  Koctiuu. 

t  Frum  Smtngrin,  lh«  iDSanliig  of  whiob  i*  iinrcHain. 

t  These  dnrt  horny  tpots  nn  fouriil  un  [ha  first  ling  of  most  of  the  calerplUan 
that  burrow  iu  lliu  steioi  of  plnnts,  or  in  the  grourirt. 
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can  easily  break  through  afterwards.      The  chrysalida  ai 
j;eiierall_v  veiy  Iflng  and  cylindrical,  and  are  blunt  at  tlw 
extremities.     Most  of  tlie  mollis  have  very  long  bodies, 
smooth  thorax,  and  are  of  a  yellowish  clay  or  drab  color 
the  fori!  wnigs  want  the  usual  spots,  are  faintly  streaked  am 
dotted  with  black,  and  have  a  scalloped  hind  margin.     Th< 
that  do  not  hve  in  water-plants  are  distinguished  by  brigli 
colors  of  orange-yellow  and   brown,  with   the  usual  spot 
more  or  less  distinct  on  the  fore  wings,  tlie  margin  of  whii 
is  wavy ;    the  collar  is  prominent,  aud  'the  thorax  cresi 
In  nil  of  tliem  the  antennas  of  the  males  are  slightly  thick-^ 
L>nt-d  with  short  hairs  beneath. 

These  insects  arc  fatal  to  the  plants  attacked,  tlio  greal 
part  of  which,  however,  are  without  value  to  the  farm< 
Indian  com  must  be  excepted  (  for  it  often  suffers  severely 
from  the  depredations  of  one  of  these  Nonagrians,  known 
our  farmers  by  the  namo  of  the  spindle-woi-m.      The  Rev^ 
L.   W.   Leonard  has  favored  me  with  a  specimen  of  th 
insect,  its  chrysalis,  and   its  moth,    together  willi  some 
marks  upon  its  habits;  and  the  latter  have  also  been  descril 
to  me  by  an  intelligent  friend,  conversant  with  agriculti 
This  insect  receives  its  common  name  from  its  destroying  ll] 
spindle  of  the  Indian  com  ;  but  its  ravages  generally  begii 
while  the  corn-stalk  is  young,  and  before  the  spindtc  risi 
much  above   the  tuft  of  leaves  in  which  it  is  emlxwonied, 
The  mi:*cbief  is  discovered  by  the  withering  of  the  Icavi 
and,  when  these  are  taken  hold  of,  they  may  often  be  dra' 
out  wilh  the  included  spindle.      On  examining  the  com, 
small  hole  may  be  seen  in  the  side  of  the  leafy  stalk,  near 
the  ground,  penetrating  into  the  soft  centre  of  tlic  stalk, 
which,  when  cut  open,  will  be  found  to  be  perforated,  both 
upwaixls  and  downwards,  by  a  slender  worm-like  caterpiUar. 
whose  cxcrementitious  castings  surround   the  oriGco  of 
hole.     This  caterpillar  grows  to  the  leugdi  of  an  ineh, 
moTO,  and  to  the  thickness  of  a  goose-quill.     It  is  smooth, 
and  apparently  naked,  yellowish,  with  the  liead,  the  top 
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the  first  and  of  the  la^t  rings  black,  and  with  a  double  row, 
across  each  of  the  other  rings,  of  small,  smooth,  slightly 
elevated,  shining  black  dots.  With  a  magnifying-glass  a  few 
short  hairs  can  be  seen  on  its  body,  arising  singly  from  the 
black  dots.  This  mischievous  caterpillar  is  not  confined  to 
Indian  com ;  it  attacks  also  the  stems  of  the  Dahlia,  as  I  am 
informed  both  by  Mr.  Leonard  and  by  the  Rev.  J.  L.  Rus- 
sell, bodi  of  whom  have  observed  its  ravages  in  the  stems  of 
this  favorite  flower.  It  has  also  been  found  in  the  pith  of  the 
elder,  and  the  same  species  of  moth  was  produced  from  it, 
eariy  in  August,  as  from  the  spindle-worm  of  corn.  The 
chrysalis,  which  is  lodged  in  the  burrow  formed  by  the  cater- 
pillar, is  slender,  but  not  quite  so  long  in  proportion  to  its 
thickness  as  are  those  of  most  of  the  Nonagrians.  It  is 
shining  mahogany-brown,  with  the  anterior  edges  of  four  of 
the  rings  of  the  back  roughened  with  little  points,  and  four 
short  spines  or  hooks,  turned  upwards,  on  the  hinder  extrem- 
ity of  the  body.  The  moth  produced  from  this  insect  differs 
from  the  other  Nonagrians  somewhat  in  form,  its  fore  wings 
being  shorter  and  more  rounded  at  the  tip.  It  may  be  called 
Oortyna  *  Zeoe  (Plate  VII.  Fig.  9),  the  com  Gortyna ;  Zea 
being  the  botanical  name  of  Indian  com.  The  fore  wings 
are  rust-red ;  they  are  mottled  with  gray,  almost  in  bands, 
uniting  with  the  ordinary  spots,  which  are  also  gray  and 
indistinct ;  there  is  an  irregular  tawny  spot  near  the  tip,  and 
on  the  veins  there  are  a  few  black  dots.  The  hind  wings 
are  yeJlowish  gray,  with  a  central  dusky  spot,  behind  which 
are  two  faint,  duskv  bands.  The  head  and  thorax  are  rust- 
red,  with  an  elevated  tawny  tuft  on  each.  The  abdomen  is 
pale  brown,  with  a  row  of  tawny  tufts  on  the  back.  The 
wings  expand  nearly  one  inch  and  a  half. 

In  order  to  check  the  ravages  of  these  insects  they  miist 
be  destroyed  while  in  the  caterpillar  state.  As  soon  as  our 
cornfields  begin  to  show,  by  the  withering  of  the  leaves,  the 

♦  Gortyna,  in  ancient  geography,  was  the  name  of  a  city  in  Crete,  so  called 
from  its  founder. 
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UsiuJ  signs  that  the  enemy  is  at  work  in  the  stalks,  the  n 
(Ue-worma  should  be  sought  for  and  killed ;  for,  if  allowed  to  J 
remain  undisturbed  until  t]iey  turn  to  motha,  they  will  makg  1 
their  escape,  and  we  sliall  not  be  able  to  prevent  them  from  J 
laying  tlicir  eggs  for  another  brood  of  these  pestilent  insects.  Y 
A  worm,  or  caterpillar,  something  like  the  spindle-wono»  J 
has  often  been  found  by  farmers  in  potato-stalks ;  and  the  1 
potaAo-nt  baa  sometimes  been  ascribed  to  its  depr«]atioii8. 
On  tha  9tli  of  July,  1848,  one  of  these  caterpillars  was  1 
brought  to  me  in  a  potato-stalk  from  Wntertown ;  and  on  ] 
the  5th  of  July,  1851,  I  found  another  witliin  the  stem  of  I 
tlie  pig-woed,  or  Omu>podiiim.  These  1 
caterpillars  (Fig.  219)  were  of  a  livid  I 
hue,  faintly  striped  with  three  whitish  J 
linea  along  tlie  back.  Hieir  tnusfornia-l 
tions  have  not  yet  been  observed. 

The  roots  of  the  Columbine  are  attacked  by  another  catra*--! 
pillar  belonging  to  this  family.  It  bmrowH  into  the  bottom  I 
of  the  stalk  and  devours  the  inside  of  tlie  roots,  which  it  I 
injures  BO  mucii  that  the  plant  soon  dies.  One  of  these] 
caterpi Hal's,  which  was  found  in  July  in  the  roots  of  a  fiii4 1 
double  Columbine  in  my  garden,  was  of  a  whitish  color,  witlil 
a  few  black  dots  on  each  of  tlie  rings,  a  hrowniah  head,  and] 
the  top  of  the  lirst  and  of  the  last  rings  blackish.  It  grew  tofl 
the  lengtli  of  about  one  inch  and  a  quarter,  turned  to  af 
chrysalis  on  the  19th  of  August,  anil  came  out  a  moth  on  J 
the  24th  of  September.  Tlie  raoiii  closely  resembles  tfaefJ 
Gortifiia  Jiavaifo  of  Europe,  hut  is  sufficiently  distinct  JTomfl 
it.  It  may  be  called  Gortyiia  U.uaistitfma,  the  whitc-spt 
Gortyna.  The  fore  wings  arc  tawny  yellow,  sprinkled  with! 
purple-brown  dots,  and  with  two  broad  bands  and  the  outerl 
Iiind  margin  purple-brown ;  there  is  a  distuict  tawny  ydlovl 
j'pot  on  the  tip,  followed  by  a  row  of  faint  yellowish  crescentS'l 
Ixjtwecn  the  brown  biinil  and  margin  ;  the  onlinary  spots  R 
yellow,  margined  with  bnawn,  and  there  is  a  third  o^-al  spoti 
of  a  white  color  near  the  round  spot.     The  hind  i 
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paij  buff  or  yellowisli  white,  witli  a  central  spot,  and  a  band 
W'hind  it,  of  a  brownish  color.  Tlie  liead  la  brown ;  the 
ttiorax  is  tawny  yellow,  with  a  brown  tn(i ;  and  tlie  edges  of 
the  collar  and  of  tho  shoulder-covers  are  brown.  The  winga 
expand  rather  more  than  ono  inch  and  a  half.  I  have  what 
appear  to  be  varieties  of  tiiia  moth,  expanding  one  Inch  and 
three  eighths,  with  tliree  or  four  white  dots  around  the  kid- 
ney-apot,  and  tlie  ordinary  round  spot  wholly  white. 

Numerous  complaints  have  been  made  of  the  ravagiis  of 
cut-worms  among  corn,  wheat,  grass,  and  other  vegetables, 
in  various  parts  of  the  country.  After  a  tiresome  search 
through  many  of  our  agricultural  publications,  I  liave  become 
convinced  that  tliesc  insects  and  their  liiatoiy  are  not  yet 
known  to  some  of  the  very  persons  who  are  said  to  have 
suffei-ed  from  their  depredations.  Various  cut-worms,  or 
more  properly  suijterranean  caterpillars,  wire-worms,  or  Juli, 
and  grub-worms,  or  the  young  of  May-beetles,  are  often  con- 
founded together  or  mistaken  for  each  other ;  sometimes 
their  namcjj  are  interchanged,  and  sometimes  the  same  name 
is  given  to  each  and  all  of  these  ditfcrent  animals.  Hence 
the  remedies  that  are  successful  in  some  instances  are  entirely 
useless  in  others,  The  name  of  cut-worm  seems  originally 
to  have  been  given  to  certain  caterpillars  that  Uve  in  the 
ground  about  the  roots  of  jilants,  but  come  up  in  the  night, 
and  cat  off  and  devour  the  tender  stems  and  lower  leaves  of 
young  cabbages,  beans,  com,  and  otlier  herbaceous  plants. 
These  subterranean  caterpillars  are  finally  transfnrraed  to 
moths  belonging  to  a  group  which  may  be  called  Agrotidians 
(AoROTimD.K),  from  a  word  signifying  rustic,  or  pertaining 
to  the  fields.  Some  of  these  rustic  moths  fly  by  day,  and 
may  be  found  in  the  fields,  especially  in  the  autumn,  sucking 
the  honey  of  flower* ;  others  are  on  tlie  wing  only  at  night, 
and  during  the  day  lie  conceale<i  in  chitiks  of  walls  and  other 
dark  places.  Their  wings  are  nearly  horizontal  when  closed, 
the  upper  pair  completely  covering  tlie  lower  wings,  and 
often  ovfrIa])ping  a  little  on  their  inner  edges,  thtis  favoring 
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these  insects  in  their  attempts  to  obtain  shelter  and  conc< 
meat.     The  thorax  ia  slightly  convex,  but  smooth  or  notl 
crested.     The  antennie  of  the  males  are  generally  beset  witb 
two  rows  of  short  points,  like  Sne  teeth,  on  the  under  side,,! 
nearly  to  tht-  tips.     The  fore  legs  are  often  quite  spiny. 

Most  of  these  moths  come  forth  in  July  and  August,  ai\3l 
soon  afterwards  lay  their  eggs  in  the  ground,  in  ploughs 
fields,  gardens,  and  meadows.  In  Europe  it  is  found  thad 
the  eggs  are  hutched  early  in  the  autumn,  at  which  time  tha^ 
little  subterranean  caterpillars  live  chiefly  on  the  roots  and 
tender  sprouts  of  herbaceous  plants.  On  the  approach  of 
winter  they  descend  deeper  into  the  ground,  and,  curling 
themselves  up,  remain  in  a  torpid  stato  till  tlie  following 
spring,  when  tliey  ascend  towards  the  suriace,  and  renew 
tlioir  devastations.  The  cateipillars  of  the  Agrotidiana  are 
sinootli,  shining,  naked,  and  durk-colored,  with  longitudinal 
pale  and  blackish  stripes,  and  a  few  black  dots  on  each  ring ; 
some  of  them  also  have  a  shining,  horny,  black  spot  on  tlia 
top  of  the  first  ring.  They  are  of  a  cyhndrlcal  form,  taper- 
ing a  little  at  each  end,  rather  thick  in  proportion  to  thrir 
length,  and  are  provided  with  sixteen  legs.  They  are 
changed  to  chrysalida  in  the  ground,  wiiliout  previously 
making  silken  cocoons.  The  most  destructive  kinds  in  Eu- 
rope are  the  caterpillars  of  the  com  rustic  or  winter  dart- 
moth  iAffrotia  aei/etutn),  tlie  wheat  dart^motli  tiA-zrotis tritiet)^ 
tlie  eagle-moth  (^Agrotis  aquilina),  and  the  turf  rustic  op 
antler-moth  (^Charceas  fframinis*').  The  first  two  attack 
both  the  roots  and  leaves  of  winter  wheat ;  the  second  also 
destroys  buckwheat,  and  it  is  stated  that  sixty  bushels  of 
mould,  taken  from  a  field  where  tbev  prevailed,  contained' 
twenty-three  bushels  of  the  caterpillars;  tliose  of  tlie  ead^fr< 
modi  occasionally  prove  very  destructive  in  vineyards ;  and 
the  caterpillars  of  the  antler-moth  are  notorious  for  their 
devastations  in  meadows,  and  particularly  in  mountain  pKSa 


s  Trealiio,  pp,  IH,  HH,  Kifl.  u 
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rThe  habits  of  our  cut-worms  appear  to  be  exactly  tlie 
same  as  those  of  the  European  Agrotjdians,  It  is  chiefly 
during  the  months  of  June  and  July  that  tliey  are  fotmd  to 
be  most  destructive,  Wholu  com-fields  are  sometimes  laid 
waste  by  tliem.  Cabbage-plants,  till  they  are  grown  to  a 
considerable  size,  are  very  apt  to  be  cut  off  and  destroyed  by 
them.  Potato-vines,  beans,  beets,  and  various  other  culinary 
plants,  suffer  in  the  same  way.  The  products  of  our  flower- 
gardens  are  not  spared ;  asters,  balsams,  pinks,  and  many 
otlier  kijids  of  flowers,  are  often  shorn  of  tlicir  leaves  and 
of  their  central  buds,  by  thi-se  concealed  spoilers.  Several 
years  ago  I  procured  a  considerable 
number  of  cut-worms  (Fig.  220)  in 
the  months  of  June  and  July.  Some 
of  them  were  dug  up  among  cabbage- 
plants,  some  from  potato-hills,  and  others  from  tlie  corn- 
field and  tlie  flower-garden.  Though  varying  in  length 
frodt  one  inch  and  a  ijuarter  to  two  inches,  they  were  fully 
grown,  and  buried  themselves  immediately  in  the  earth  with 
which  they  were  supplied.  They  were  all  thick,  greasy- 
looking  caterpillars,  of  a  dark  ashen-gray  color,  witll  a 
brown  head,  a  blackish  homy  spot  on  the  top  of  the  first 
and  last  rings,  a  pale  stripe  along  the  back,  and  several 
minute  black  dots  on  each  ring.  They  were  soon  changed 
to  chrysalids,  of  a  shining  mahognny-brown  color ;  and  be- 
tween the  SOth  of  July  and  the  15tli  of  August  they  came 
oat  of  the  ground  in  the  moth  state.  Much  to  my  surprise, 
however,  these  cut-worms  produced  five  diflerent  species 
of  moths ;  and,  when  it  was  too  lale,  I  regretted  that  they 
had  not  been  moro  carcfiilly  examined,  and  compared  to- 
gether before  their  ti-ansfomiation. 

The  largest  of  these  moths  may  be  called  Affrotu  Uljfera, 
the  lance-rustic.  It  closely  resembles  A<p-ott»  tuffuna,  the 
dark  sword-rustic  of  Europe.  The  fore  wings  are  light 
brown,  shaded  with  dark  brown  along  the  outer  thick  edge, 
and  in  tlie  middle  also  in  the  female  ;  these  wings  are  divided 
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into  three  nearly  equal  jmru  by  two  transverse  baniJB,  eacn 
composed   of  two  wa^-y  tlark   brown  lines;   in  the  middJ 
apace  are  situated  the  two  ordinary  s|>ot3,  together  with  ) 
third  oval  spot,  which  touches  the  anterior  band ;  tliese  spots  1 
are  isncirch^d  wiiii  dark  brown,  and  the  kidney-spot  bears  aj 
dark  brown  lance-shaped  mark  on  its  binder  part ;  the  bin 
most  third  of  the  wing  is  crossed  by  a  broad  pale  band,  an( 
is   ornamented   by   a  narrow  wavy  or  festooned  Une,  am 
several  small   blackish  spots   near  the  margin.      Tbe  bin 
wJMgd  are  pearly  white,  and  semi  transparent,  shaded  beliin<L 
and  veined  with  dusky  brown.      Tlio  thorax   is  brown  t 
gray-brown,  with  the  edge  of  the  collar  blackish.     The  abdoi 
men  is  gray.     Tlie  wings  expand  two  incbes  or  more. 

Another  of  these  motba  is  the  counterpart  of  the  (equa  ara 
aip-icola  of  Europe.     It  also  resembles  the  telifera  in  fon 
but  is  destitute  of  tbe  lance-shaped  spot  on  the  fore  wings  a 
and  hence  I  have  named  it  AgrotU  inermUy  tiie  unarmed 
rustic-moth.     The  fore  wings  are  light  brown,  shaded  iiitl 
middle  and  towai'ds  the  hinder  margin  with  dusky  brown  a 
they  are  crossed  by  four  more  or  less  distinct,  wavy  bandt 
each  formed  of  two  blackish  lines ;  the  kidney-spot  is  dusky  a 
and  thero  are  several  blackish  spots  on  the  outer  tliick  edg( 
of  the  wing.    Tbo  hind  wings  are  jiearly  white  m  the  middlej 
shaded  beliind  and  veined  with  dusky  brown.     Tho  thorax  ii 
reddish   brown,  with  tlie  collar  and  shoulder-covers  doubljH 
edged  with  black.     Tlie  abdomen  is  gray.     It  expands  twa 
inches. 

Tbe  reapmg  nistic  (^AgrotU  meaaoria),  as  it  may  be  callec 
is  tbo  representative  of  the  corn-rustic  (^AgrotU  acgetutn)  t 
Europe.  The  fore  wings  are  reddish  gray,  crossed  by  fiv« 
wavy  blackish  bands,  tho  first  two  of  wliich,  and  generalh 
the  fourth  also,  are  double ;  the  two  ordinary  spots,  and  i 
third  oval  spot  near  the  middle  of  tlie  wing,  are  bordered 
with  black.  The  hind  wings  are  whitish,  becoming  diiskj 
brown  behind,  and  have  a  small  central  crescent  and  tlu 
veins  dusky.     Tbe  head  and  thorax  are  chinchilla-gray ;  th^ 
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collar  is  edged  with  lilack  ;  aud  tlio  nbdomoii  is  light  brown- 
ish gray.     It  expands  one  inch  and  fonr  tenths. 

Tho  smallest  of  these  rustic  mollis  may  be  calletl  Agrotis 
tet»eUata  (Fig.  221),  tlie  checkered 
rustic.  It  probably  comes  near  to 
the  oeellina  and  aquilina  of  Eurojie, 
which,  however,  I  hav«  not  seen. 
The  fore  wings  are  dark  ash-colored, 
and  exhibit  only  a  faint  trace  of  the 
transvei-se  double  wavy  bands ; 
two  ordinary  spots  are  largu  and  pale,  and  alternate  with 
a  triangular  and  a  st^nare  deep  black  spot ;  there  is  a  smaller 
black  spot  near  the  base  of  the  wing.  The  hind  wings  are 
brownish  gray  in  the  middle,  and  blackish  behind.  It  ex- 
pands one  inch  and   one  quarter, 

The  fifth  species  I  am  assured  by  one  of  my  fiiends  is  the 
moth  of  tho  cabbage  cut-worm.  It  agrees,  In  the  main,  with 
the  description  given  of  the  Phalcena  Noctua  deva»tator,  by 
Mr.  John  P.  Bmce,  in  the  first  volume  of  Professor  Silli- 
man's  "American  Journal  of  Science";  and  may  therefore 
be  called  A^roUe  devtutator.  It  somewhat  resembles  Dr. 
Boisdnval's  figures  of  the  Affroth  laten»  of  Europe.  The 
fore  wings  are  of  a  dark  ashen-gray  color,  with  a  lustre  like 
satm ;  they  are  crossed  by  four  narrow  wavy  whitish  bands, 
which  are  edged  on  each  side  with  black  \  lliere  is  a  trana- 
Ter«e  row  of  white  dots  followed  by  a  row  of  black,  arrow- 
^lapod  spots,  between  tho  third  and  fourth  bands,  and  tlu-ee 
white  dots  on  thi?  out«?r  edge  near  tho  tip ;  tlie  ordinary-  spots 
are  edged  with  black  and  white,  and  there  is  a  third  spi>t,  of 
an  oval  shape  and  blackish  color,  near  the  middle  of  the 
wing,  and  touching  the  second  band.  The  hind  wings  are 
lig^t  brownish  gray,  almost  of  a  dirty  wliite  in  the  middle, 
and  dnaky  behind.  The  licad  and  thorax  are  chinchilla- 
gray  ;  and  tho  abdomen  is  colored  like  tlie  hind  wings.  It 
expands  from  one  inch  and  five  eighths  to  one  inch  and  three 
(joarters.     Tliis  kind  of  moth  is  very  common  between  the 
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10th  of  July  and  tlie  middle  of  August.     Like 
going  species,  it  flies  only  at  night.     According  to  Mr.  Bra 
this  moth  lays  its  eggs  in  the  beginning  of  autumn,  at  thq 
roots  of  trees,  and  near  the   ground ;  the  oggs  are  liatchefl 
early  in   May;    the  cutworms   continue   their  depreilationi 
about  four  weeks,  then  cast  their  skin  and  become  pupae  o 
chrysalids  in  the  earth,  a  few  inches  below  the  surface  of  H 
ground ;  the  pupa  state  lasts  four  weeks,  and  tlie  moth  corned 
out  about  the  middle  of  July ;  it  conceals  itself  in  the  crev« 
ices  of  buildings  and  beneath  the  Ijark  of  trees,  and  is  ncYei 
seen   during   the   day ;   about   sunset  it  leaves   its   hiding 
place,  is  constantly  on  the  wing,  is  very  troublesome  alx 
the  candles  in  houses,  flies  ntpidly,  and  is  not  easily  taken.? 
From  what  is  known  respecting  the  history  of  the  otlia 
kinds  of  AffrotU,  and  from  the  size  that  the  cabbage  cut4 
worms  are  found  to  have  attained  in  May,  I  am  led  to  infed 
that  they  must  generally  be  hatched  in  the  provious  autiunnJ 
and  that,  after  feeding  awhile  on  such  food  as  they  can  fi 
immediately  under  the  surfece   of  the  soil,   they   descend 
deeper  into   the  ground   and   remain   curled  up,   in    littJi 
cavities  which  each  one  makes  for  itself  iii  the  earth,  1 
tlie   following  spring. 

Dr.   F,    E.    Melsheimer,   of   Dover,    Pennsylvania,    hal 
favored  me  witli  the  wing  of  a  moth,  whicli  he  slates  I 
produced  from  the  com  cut-worm.     The  following  rt.'markl 
on  tliis  insect  are  extracted  from  his  letters.     "  There  s 
several  species  of  AgrotU,  the  larvffl  of  which  are  !njuri-<3 
ous  to  cidinary  plants ;  hut  the  chief  culprit  with  i 
same  as  that  which  is  destructive  to  yomig  maize."     "  Th^ 
com  cut-worms  make  their  appearance  ui  great  numbers  s 
irregular  periods,  and  confine  themselves  in  their  devasta 
tions  to  no  particular  vegetables,  all  that  are  succulent  beia 
relished   by   these  indiscrinunate  devourcrs ;    but,   if   thei 
choice   is   not   limited,  they  prefer  maize   plants  when  not 
more  than  a  few  inches  above  the  earth,  early  sown  bud 

*  Americnii  JoBmul  (if  Suivni^H,  Vul.  1.  p.  It4. 
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wheat,  yoiuig  pumpkin-plants,  young  beans,  eabbage-plantfi, 
and  many  otlier  field  and  gardeji  vegetuljles."  "  When  first 
disclosed  from  the  eggs,  they  subsist  on  the  varioos  grasses. 
They  descend  in  the  ground  on  the  approach  of  severe  frosts, 
and  reappear  in  tlie  s])ring  about  half  grown.  They  seek 
their  food  in  the  night  or  in  cloudy  weather,  and  retire 
before  sunrise  into  the  ground,  or  beneath  atones  or  any 
substance  which  can  shelter  them  from  the  rays  of  the  sun  ; 
here  tiioy  remain  coiled  up  during  the  day,  except  while 
devouring  die  food  wliich  tliey  generally  drag  mto  their 
places  of  concealment.  Their  transformation  to  pupa;  oc- 
curs at  dift'crent  pcrioils,  sometimes  earlier,  sometimes  later, 
according  to  tlie  tbrwardiiess  of  the  season,  but  usually  not 
much  later  than  the  middle  of  July."  "  The  moths,  as 
well  as  tlie  larva;,  vary  much  ui  the  depth  of  thuir  color, 
from  a  pale  ash  to  a  deep  or  obscure  brown.  The  ordbiary 
spots  of  the  upper  wings  of  the  motli  are  always  connected 
by  a  blactdsh  line ;  where  the  color  is  of  tlie  deepest  sliade 
those  spots  are  scarcely  visible,  but  when  the  color  is  lighter 
they  are  very  obvious," 

Since  tlie  foregoing  was  written,  I  have  repeatedly  ob- 
tained the  same  moths  from  cut-worms  here.  The  latter 
seem,  indeed,  to  be  tlie  most  common  kuid;  but  they  differ 
very  little  from  the  cut-worms  already  described.  They 
vary  somewhat  in  color,  as  remarked  by  Dr.  Melsheimer. 
Young  ones  are  always  more  or  less  distinctly  markeil  above 
with  pale  and  dark  stripes,  and  are  uniformly  jiater  below. 
The  moth  is  very  abundant  in  the  New  Engl.ind  States, 
from  the  middle  of  June  till  the  middle  or  end  of  August. 
The  fore  wings  are  generally  of  a  dark  ash-culor,  with 
only  a  very  iaint  trace  of  the  double  transverse  wavy  bands 
that  are  found  in  most  species  of  Agrotis  ;  tlie  two  ordinary 
spots  are  small  and  narrow,  the  anterior  spot  being  oblong 
oval,  and  connected  with  the  oblicjue  kidney-shaped  spot 
by  a  longitudinal  black  line.  The  hind  wings  are  dirty 
brownish -wliiic,  somewhat   darker   behind.     The  head,   tlie 
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collar,  and  the  abdomen  are  chestnut-colored.     It  expaudl 
one  inch  and  throe  (^uartere.     The  wings,  when  sluit,  over-l 
lap  on  their  inner  edges,  and  cover  the  top  of  the  Lack  i 
flatly  and  closely  that  tliese  moths  can  get  into  very  narr 
crevices.     During  the  day  tliey  lie  hidden  under  the  hart 
of  trees,  in  the  chinks  of  fences,  and  even  under  the  Iixisefl 
clapboards  of  buildings.     Wlien  the  blinds  of  our  houses  aral 
opened   in   the   monting,   a  little   swaim   of  these   insects,J 
which  had  crept  behind  them  fbr  concealment,  is  sometimeal 
exposed,  and   suddenly  aroused   from   their   daily  slumberJ 
This  kind  of  moth  has  tlie  form   and  general   appenrancfl 
of  some  species  of  Pyropliila,  hut  not  the  essential  characi 
of  the  genus.     It  differs  also  from  AurutU  and  Oraphij^ 
in  some   respects,  and   tlierefifre  I  have  tliought  It  best  1 
leave  it,  for  tJie  present,  in  the  old  genus  NocUia,  under  the] 
specific  name  of  clandegfina,  the  clandestine  owk-t-mot 

Among  tlie  various  remedies  that  have  been  pn)])osed  for  1 
preventing  the  ravages  of  cut-worms  in  wheat  and  corn! 
fields,  may  be  mentioned  the  soaking  of  the  grain,  hefurol 
planting,  in  copperas-water  and  other  solutions  supposed  to  I 
be  disagreeable  to  the  insects ;  rolling  the  seed  in  limo  or  I 
ashes ;  and  mixing  salt  with  the  manure.  These  may  pre-  j 
vent  wire-worms  (^lalt)  and  some  insects  from  deatroyingl 
the  seed ;  but  cot^worms  prey  only  on  tlie  sprouts  and  youngj 
stalks,  and  do  not  eat  tlie  seeds.  Such  stimulating  applic: 
tions  may  be  of  some  benefit,  by  promoting  a  more  rapid  and  J 
vigorous  growth  of  tlie  gi-aui,  by  wliich  means  the  sprouts! 
will  the  sooner  become  so  strong  and  rank  as  to  resist  or  1 
escape  the  attacks  of  the  young  cut-worms.  Fall-ploughing  I 
of  Bward-lands,  which  are  intended  to  be  somi  with  wheat  1 
or  planted  willi  com  the  year  following,  will  tura  up  and  j 
expose  the  insects  to  the  inclemency  of  winter,  whereby  many  i 
of  tlicm  will  be  killed,  and  will  lUso  bring  them  within  reach  j 
of  insect-eating  birds.  But  this  seems  to  be  a  dimbtiiil  i 
edy,  against  which  many  objections  bave  been  urged.* 
■  Sue  Mr.  Coltnnii'*  Third  Iteiwrt  urthe  Agrlcallnre  of  Mnfiachawtt!,  p.  i 
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Tlie  only  effectual  remedy  at  present  known  has  been 
bumoromly  described  by  Mr.  Asabel  Foote  in  tbe  "  Albany 
Cultivator,"  and  reprinted  in  tbe  seventeentb  volunio  of  the 
"New  England  Farmer,"  After  liaving  lost  more  than 
a  tentli  part  of  Uie  com  in  his  field,  he  "  ordered  Ins  men 
to  prepare  for  war,  to  sliarpen  their  finger-ends,  and  set  at 
once  about  exhuming  the  maraudei-s.  For  several  days  it 
seemed  as  if  a  whole  procession  came  to  each  one's  funeral, 
but  at  length  victory  wreathed  the  brow  of  perseverance; 
and,  tlie  precaution  having  been  taken  to  i-eplace  each  foe 
dislodged  witii  a  suitable  quantity  of  good  seed-corn,  he  soon 
had  the  pleasure  to  see  liis  field  restored,  in  a  good  measure, 
to  ita  original  order  and  beauty,  titere  being  seldom  a  va- 
cancy in  a  piece  of  tour  acres."  Mr.  Foote'a  statement, 
founded  on  an  estimate  of  the  time  employed  in  digging 
up  and  killuig  tbe  cut-worms,  and  tlie  increased  pnxluce 
of  the  field,  is  conclusive  in  iavor  of  this  mode  of  checking 
the  ravages  of  these  insects. 

Mr.  Deane  states  tliat  he  "  once  prevented  the  depreda- 
tions of  cut-worms  in  iiis  garden  by  manuring  tlie  soil  with 
st-a-mud.  The  plants  generally  escaped,  though  every  one 
was  cut  ofi^  in  a  spot  of  ground  contiguous."  Ho  acknowl- 
edges, however,  that  "tlie  most  effectual,  and  not  a  lalxt- 
rious  remedy,  even  in  field-culture,  is  to  go  round  every 
morning,  and  open  the  earth  at  tlie  foot  of  ttiu  plant,  and 
you  will  never  &il  to  find  the  worm  at  the  root,  within 
four  inches.  Kill  him,  and  you  will  save  not  only  the 
other  plants  of  your  field,  but,  probably,  many  thousands 
In  fiiture  yeai-s."  Mr.  Preston,  of  Stockport,  Pennsylvania, 
protected  lus  cabbage-plants  from  cut-worms  by  wrapping 
a  walnut  or  hickory  leaf  around  the  stem,  between  the 
roots  and  leaves,  before  planting  it  in  the  ground.  The 
late  Honorable  Oliver  Fiske,  of  Worcester,  Massachusetts, 
says,  that  "to  search  out  the  spoiler,  and  kill  him,  is  the 
very  best  course ;  hut,  as  his  existence  is  not  known  except 
by  his  ravages,  I  make  a  fortress  for  my  cabbage-plants  with 
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paper,  winding  it  conically  and  firmiy  above  the  root,  ) 
securing  it  by  a  low  embankment  of  eartli." 

Ill  ibo  summer  of  18.51,  one  of  our  agriciiltoral   new 
papers  coiitiuned  an  account  of  certain  naked  caterpillaraJ 
tbat  came  out  of  tlie  ground  in  the  night,  and,  crawlinj 
up  tbe  trunks  of  fruit-trees,  devoured  the  leaves,  i 
turned  to  conceal  theraseives  in  the  ground  befi>re  morning.* 
Perhaps  these  depredators  were  the  same  as  the  following. 
Roses,  currant- bus  lies,  and  other  shrubs,  and  even  younj 
trees,   often    lose   their  tender  shoots,   by   ha^Hng  them  i 
off  and  devoured  during  the  night.     This  is  the  work  i 
a  naked  caterpillar,  which  generally  grows  to  a  larger  sia 
than  the  common  cut-worm,  and,  like  the  latter,  may  I 
found  by  digging  at  the  root  of  the  plant.     One  of  these 
spoilers,  which  was  turned  out  of  his  burrow  early  in  JiineJ 
measiired  an  inch  and   a   half  in   tength.      His  body  wu 
livid  or  brownish  and  shining  above,  with  a  chestnut-colJ 
ored  head,  and  a  horny  spot  of  the  same  color  on  tiie  ton 
of  the  first  and  last  rings.     A  fow  minute  dots,  prodacinfl 
very  short  inconspicuous  hairs,  were  regularly  disposed  upon 
his  body.      This  caterpillar  changed  to  a  chrysalis  in  thq 
ground,  and  was 
formed  to  a  moth  (Fig 
222)  on  the  1st  of  Jiily«l 
The  moth  very  often  eu4 
tcrs  houses  in  the  ovcnJ 
ing,  during  the  montlifl 
of  July  and  August,  and  J 
in   its   restrained   flight^ 
keeps   bobbing  against   tlie   ceiling    and   walls.      When 
alights,  it  sits  with  its  wings  sloping  in  the  fonn  of  a  stce|j| 
roof.     It  is  easily  distinguished  by  its  Spanish-brown  up] 
wings,  marked  with  a  large  pale  kidney-spot,  and  a  broadi 
wavy  blno-gray  band  near  the  end.     It«  eyes  when  livine 
shine  like  coals  of  iire.     It  lias  been  described  by  roistakfl 
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as  a  British  species,  under  tlie  name  of  Hadtna  amiea,  or 
tlie  barred  arches-moth.  The  wings  of  tliis  moth  expand 
an  inch  and  throe  quarters,  or  more,  and  are  propor  lion  ally 
broader  than  those  of  the  cut-worm  motlis.  The  general 
color  of  the  fore  winga,  as  already  stated,  is  deep  Spanish- 
brown,  variegated  with  gray.  The  small  ordinary  oval 
spot  is  marked  by  a  gray  border.  The  kidney-spot  is  large, 
gray,  and  very  conspicuous.  There  ia  a  broad  wavy  band 
of  a  pearl-gray  or  blue-gray  color  near  the  outer  hind  mar- 
^n,  and  a  narrow  wavy  band  between  the  oval  spot  and 
shoulder.  The  hintl  wings  are  pale  ash-cotoredi  shaded 
behind  with  brown,  havinj^  a  pale  border,  atid  a  distinct 
central  blackish  spot  beneath.  The  head  and  thorax  are 
dark  brown  j  the  collar  and  tips  of  the  shoulder-cove  re  are 
edged  with  rust-red;  and  tht;  hind  bo<ly  is  asli-colored  or 
pale  brown,  with  a  row  of  four  rust-red  tufts  upon  it.  This 
common  moth  belongs  to  the  same  group  or  family  as  the 
following  species,  though  differing  therefrom  in  its  caterpillar 
state. 

There  is  another  naked  caterpillar  (Fig.  223)  which  is 
often  found  to  be  injurious 
to  cabbages,  cauliflowers, 
spinach,  beets,  and  other 
^irdeii  vegetables  with  suc- 
culent leaves.  It  does  not  conceal  itself  in  the  ground,  hut 
lives  exposed  on  the  leaves  of  the  plants  which  it  devours. 
When  disturbed,  it  coils  its  body  spirally.  It  is  of  a  li^ht 
yellow  color,  with  three  broad,  longitudinal,  black  stripes, 
one  on  each  side  and  the  third  on  the  top  of  the  back ;  and 
the  head,  belly,  and  feet  are  tawny.  The  lateral  black 
stripe  is  wortliy  of  attentive  examination.  It  consists  of 
numerous  transverse  black  marks  somewhat  like  Runic  let- 
ters, on  a  pure  white  ground ;  but  the  white  ground,  when 
seen  without  a  glass,  seems  blue,  by  contrast  with  the  black 
characters.  Dr.  Melsheimer  calls  this  the  zebra  caterjjillar, 
on  accomit  of  its  stripes.      It  comes  to  its  full  slzu  here  in 
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September,  and  then  measurus  about  two  incbea  iii  length. 
Early  in  October  it  leaves  otf  eating,  goes  into  tlie  ground, 
changes  to  a  shining  brown  clirysaUs  (Fig 
2'2-i),  and  is  transformed  to  a  moth  about  J 
^^^K^^A     tli^  ^i^'  ''f  June.     It  is  probable  tliat  tliere  J 
are  two  broods  of  this  kind  of  caterpillar.fl 
every  summer,  in  some,  if  not  all,  parts  of  this  country ; 
for  Dr.  Melsheimer  informs  me  that  it  appeara  In  I'onnsyl-- 
vania  in  June,  goes  into  the  ground  and  is  changed  1 
chrysalis  towards  the  end  of  June  or  the  beginning  of  July,,! 
and  comw  forth  in  the  moth  state  near  thu  end  of  August.  I 
The  moth  maybe  called  Mamestra  pida,  the  painted  Ma-f 
mestra,  in  allusion  both  to  ihe  beautiful  tints  of  the  catei^-l 
pillar,  and  to  the   softly  blended  shades  of  dark  and  light  J 
brown  with  which  the  fore  wings  of  the  moth  are  colored.  £ 
It  is  of  a  light  brown  color,  sliaded  with  purple-brown  j  thai 
ordinary  spots   on   the   fore  wings,  witli  a   third  oval  sput.l 
behind  the  round  one,  are  edged  with  gray;   and  there  iil 
a  transverse  zigzag  gray  line,  forming  a  distinct  W  in  tha  I 
middle,  near  the  outer  liind  margin.     The  hind  wings  arol 
white,  and  faintly  edged  with  brown  around  the  tip.     It  i 
evident  that  this  insect  cannot  be  included  in  either  of  t]ia  I 
foregoing  groups  of  the  owlet-muths.     It  belongs  to  a  disdnctJ 
family,  which  may  ho  called  MAMEarRAnj:,  or  Mamestn'ans.  I 
Tbe  caterpillars  hi  this  group  are  generally  distinguished  by  I 
their  bright  colors ;  they  live  more  or  less  exposed  on  tlio  I 
leaves  of  plants,  and  transform  in  the  ground.     The  motlis  I 
fly  hy  night  only ;  most  of  them  have  tbe  tliorax  slightly  I 
crested ;  and  they  are  easily  known  by  the  zigzag  line,  near  I 
the  outer  hind  margin  of  the  fore  wings,  forming  a  W  or  M'l 
in  the  middle. 

As  the  caterpillar  of  the  painted  Mamestra  does  not  seek  ] 
concealment,  it  may  easily  be  foimd,  and  destroyed  hy  hand. 

Tiiere  is  a  small  caterpillar  which  has  been  found  injit-  I 
rious  to  the  wheat-crop  in  England,  by  eating  the  grain. | 
before  and  after  it  is  ripe.     It  is  described  and  figured  Iqr  | 
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Ml'.  Jolin  Curtis,  in  the  fifth  volume  of  the  "  Journal  of  tlie 
Royai  Agricultural  Society  of  England"  (pp.  477-481). 
Though  unable  to  rear  any  of  tliese  caterpillm-s,  which  al- 
ways shrivelled  up  and  died,  Mr.  Curtis,  for  reasons  stated 
hy  liini,  was  impressed  with  the  conviction  that  they  were 
)>roduced  by  a  moth  called  Noctita  ( Caradrina)  cubicularis. 
Our  agricultural  newspapers  contaui  accounts  of  certain  cat- 
eriiillars,  much  like  tlie  foregoing  in  appearance  and  in 
habits,  which  devour  the  grauis  of  wheat  while  growing 
and  after  being  harvested.  Their  transforma lions  have  not 
been  ascertained ;  and,  on  account  of  the  diminutive  size 
of  these  caterpillars,  it  remains  uncertain  whetlier  tliey  are 
the  offipring  of  any  species  of  Noctua.  Nevertheless,  tliis 
seems  to  be  the  most  suitable  place  to  record  what  lias 
been  said  and  seen  of  them.  They  have  been  called  wlieat- 
worms,  gray  worms,  and  brown  weevils ;  and,  although  tliese 
different  names  may  possibly  refer  to  two  or  moru  distinct 
species,  I  am  inclined  to  believe  that  all  of  tliem  are  in- 
tended for  only  one  kind  of  insect.  The  name  of  grain- 
worms  has  likewise  sometimes  been  applied  to  them ;  where- 
by it  becomes  somewhat  difficult  to  separate  tlie  accounts 
of  their  history  and  depredations  from  tliose  of  the  wheat- 
insect,  called  Ceeidomyia  TrkicL  It  may,  however,  very 
safely  bo  asserted,  that  the  wheat-worm  of  the  western  part 
of  New  York  and  of  tlie  northern  part  of  Pennsylvania  is 
entirely  distinct  from  the  maggots  of  our  wheat-fly,  and  that 
it  does  not  belong  to  the  same  order  of  insects. 

Mr.  Willis  Gaylord  described  this  depredator  as  a  kind 
of  caterpillar,  or  span-worm,  from  tliree  to  five  eighths  of 
an  inch  long,  of  a  yellowish-brown  or  butternut  color,  pro- 
vided with  twelve  legs,  and  ha^^ng  tlie  power  of  spinning 
and  suspending  itself  by  a  thread.  He  slated  that  it  not 
only  ieA  on  the  kernel  in  tlie  milky  state,  but  also  devoured 
die  germinating  end  of  the  ripened  grain,  without,  however, 
burying  itself  within  the  hull ;  and  that  it  was  found,  in 
great  numbers,  in  the  cliatF,  when  the  grain  was  threshed. 
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According  to  him,  it  had  been  known  for  years  in  tlio  west- 
ern part  of  New  York ;  and  it  was  not  so  much  tlie  new 
uppeurance  of  die  insect,  as  its  increase,  wliich  had  cnuscti 
alarm  respecting  it."  Mr.  Nathaniel  Sill,  of  Warreii,  Penn- 
sylvania, has  given  a  somewliat  different  descriptiim  of  it.f 
(Jn  thresIiiiifT  liis  winter-wheat,  immediately  after  harvest, 
he  found  among  the  screenings  a  vast  army  of  this  new  en- 
emy. Ho  says  that  it  was  a  caterpillar,  about  three  eightlis 
of  an  incli  in  length  when  fiilly  grown,  and  npjiarently  of  i 
a  straw  color ;  bnt,  when  seen  through  a  magnifier,  it  was  | 
found  to  he  striped  lengthwise  with  orange  and  cream-culur. 
Its  head  was  dark  brown.  It  was  provided  witli  legs,  could 
suspend  itadf  by  a  thread,  and  resembled  a  caterpillar  in  all 
its  motions. 

This  insect  ought  not  to  bu  confounded  with  tlio  anuller 
worms  found  by  Mr.  Sill  in  the  upper  joints  of  tlie  stoma 
of  the  wheat,  and  within  the  kernels,  until  their  identi^ 
has  been  jii-oved  by  furtlior  observations.  It  a|»pcar9  highly 
probable  that  Mr.  Gaylord's  and  Mr.  Sill's  wheat-catcrpiUan 
are  the  same,  notwithstanding  tlie  ditfereiice  in  their  color. 
Insects,  of  the  same  si!»  as  these  catorpiUars,  and  of  a 
tirowiiivli  color,  have  been  found  in  various  parts  of  Maine, 
where  they  have  done  much  injury  to  tlie  grain.  Uidikv 
tlie  maggots  of  tlie  wheat-Hy,  witli  which  they  have  been 
confounded,  they  remain  depredating  upon  tlie  ears  of  the 
grain  until  after  the  dme  of  harvest.  Immense  numbGn 
of  them  have  been  seen  upon  bam-fioors,  where  the  grain 
has  been  threshed,  but  tliey  soon  crawl  away  and  conceal 
themselves  in  crevices,  where  they  jtrobahly  niulergo  tlieir 
transformations,  Mr.  Elijah  Wood,  of  Winthrop,  Maine, 
says  that  the  chrysalis  has  been  observed  in  the  clmH'  late 
in  tlie  fall. J  A  gentleman  from  the  southern  part  of  IV  I 
nobscfit  County  informs  me  tliat  he  winnowed  out  nearly  | 
a  bushel  of  these  insects  from  liis  wheat,  in  the  autunin  *rf  | 
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1840 ;  and  he  confirms  the  statements  of  others,  that  these 
worms  devour  the  gram  when  in  the  milk,  and  also  ufter 
it  has  become  hard.  In  the  autumn  of  1838,  the  Rev, 
Henry  Colman  observed  the  same  insect  in  the  town  of 
Egremont,  in  Berkshire  Coimty,  Massachusetts.  It  was  sep- 
arated from  the  wheat,  in  great  quantities,  by  threshing  and 
winnowing  the  grain.* 

On  the  26th  of  September,  1846,  my  brother  brought 
to  me  a  sample  of  wheat-ears,  fi'om  Dixmont,  Maine,  con- 
taining five  of  these  insects,  of  different  sizes.  The  largest 
measured  five  eighths  of  an  inch  in  length,  when  fully  ex- 
tended. It  was  a  very  slender  caterpillar,  having  sixteen 
legs,  and  was  not  a  true  span-worm  either  in  structure  or 
motions.  It  was  of  a  pale  reddish-brown  color,  with  three 
longitudinal  paler  or  colorless  lines  on  the  back^  and  a 
broader  pale  stripe  on  each  side  of  the  body.  The  head 
and  the  tops  of  the  first  and  last  segments  were  shining 
brown.  A  few  minute  black  points  (each  furnishing  a  short 
inconspicuous  hair)  were  regularly  disposed  on  each  seg- 
ment. The  body  beneath  and  all  the  legs  were  pale  brown- 
ish-red. Many  of  the  kernels  of  wheat  had  been  gnawed 
by  these  caterpillars  ;  but  they  refused  to  eat  any  more,  and 
died  without  change.  In  the  summer  of  1850,  Dr.  Ovid 
Plumb  had  the  kindness  to  send  to  me  some  younger  speci- 
mens of  these  caterpillars,  from  Salisbury,  Connecticut,  where 
they  had  long  prevailed  in  the  wheat-fields;  and  I  saw 
them  in  the  wheat  at  the  same  place,  on  the  25th  of  July, 
1851.  They  had  grown  only  to  the  length  of  three  six- 
teenths or  one  fourth  of  an  inch  at  most ;  but  they  resembled 
the  larger  specimens  from  Maine  in  all  essential  particulars. 
They  were  too  young  and  delicate  to  survive  the  effects 
of  a  journey  without  fresh  food,  which  could  not  be  pro- 
cured for  them  after  my  return.  When  disturbed,  they 
readily  suspended  themselves  by  a  slender  thread,  were  very 
uneasy  on  being  taken  from  the  ears,  and  were  quick  in 

♦  Second  Report  on  the  Agriculture  of  Massachusetts,  p.  99. 
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all  their  motions.     Previous  accounts  concerning  their  halnis  ' ' 

and  depredations  vreve  fully  confirmed  by  observations  and 
inlormatiou  at  Salisbury. 

Tln!se  wli eat- worms,  or  wheat-caterpillaR,  as  thoy  ought 
to  l>e  called,  if  these  accounts  really  refer  to  the  same  kini 
of  insect,   aio   supposed   by  some   persons   to   be   identical 
witli  the  clover-worms,  which  have  been  found  in  cloi 
in  various  parts  of  tlie  country,  and  have  often  been  seen  I 
spinuing  down  from  lofts  and  mows  where  clover  lias  been! 
stowed  away.*     A  striking  similarity  between  tliem  has  beon'l 
noticed   by  a  writer  in  tlie  "  Genesee  Farmer,"!     Stephcnl 
Sibky,  Esij.  informs  me  that  he  observed  tlie  clover-worma, 
in  Hopkinton,  New  Ham]>shu-e,  many  years  ago,  suspended 
in  such   numbers   by  their  threads   from   a  newly  gathered 
clover  mtiw,  and  fi-om  the  timbers  of  the  building,  as  to  be 
very  troublesome  and  offensive  to  persons  passing  Uiroilgh 
the   barn.      He   also   states,   that,  if  he   recollects   rightly, 
these   insects  were  of  a   browu   color,  and   about  half  anj 
inch  long.  I 

1  am  sorry  to  leave  the   history  of  these  wheat-wonn»T 
uuHnishod ;  but  hope  tliat  tlie  foregoing  statonoDts,  which 
liave  been  careftilly  collected  from  various  sources  and  rom- 
pai-ed  with  my  own  observations,  will  tend  to  remove  e 
of  the  difficulties  wherewith  the  subject  has  been  her«Io&r»J 
involved.     The  contnulictory  statements  and  unsatisfactorj 
discussions  thnt  have  appciircd  in  some  of  our  papers,  ro>l 
gpcting  the  ravages  of  these  ivorms  and  the  maggots  of  I 
the  wheat-fly,  might  have  been  avoided,  if  the  writera  « 
these  insects  had  always  Iwen  careful  to  give  a  correct  andl 
iiill  description  of  the  iitaecta  in  question.     Had  this  becal 
done,  a  crawling  worm  or  caterpillar,  of  a  bi-ownish  color*  I 
three  eighths  or  one  half  of  an  inch  in  length,  provided  wiUtl 
tegs,  and  capable  of  suspending  itself  by  a  silken  thrvndJ 
of  its  own  spinning,  would  never  have  been  mistaken  for] 
a  writldng  maggot,  of  a  deep  yellow  color,  only  one  tentll 


•  Xew  Englimil  Farmer,  Vol.  WTl.  p.  IB. 
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of  an  inch  long,  destitute  of  legs,  and  unable  to  spin  it 
thread.  As  tlieso  destructive  wheat-cawrpi liars  may  be  sep- 
arated from  the  wlieat  by  threshing  and  winnowing,  the 
chaff  containing  them  may  be  put  into  lai-ge  tubs,  into  whicli 
also  R  sufficient  quantity  of  boiling-hot  water  may  then  be 
poured  to  kill  all  the  insects.  This  will  at  least  prevent 
their  making  their  escape,  completing  their  transformations, 
and  laying  the  foundation  of  another  brood. 

At  the  end  of  the  tribe  of  owlet-motlis  may  be  arranged 
certain  insects,  which,  from  the  structure  of  their  caterpillars 
and  theiv  manner  of  creeping,  evidently  seem  to  connect 
this  tribe  with  the  Geometers.  Some  of  these  caterpillars 
have  the  first,  and  sometimes  also  the  second,  pair  of  prop- 
legs,  under  the  middle  of  the  body,  so  short,  that  they  cannot 
be  tised  in  creeping ;  others  have  only  twelve  or  fourteen 
legs,  tlie  first  pair  of  the  prop-legs,  or  the  second  also,  being 
entirely  wanting  in  them.  These  caterpillars  creep  with  a 
kind  of  halting  gait,  and  arch  up  the  middle  of  the  body, 
mure  or  less,  with  every  step  they  take,  thereby  imitating 
the  gait  of  the  true  geometers  or  span-worms.  To  this 
group  belong  the  army-ivorms,  or  cotton-worms,  which  rav- 
age the  cotton-fields  of  the  Southern  States.  They  have 
sixteen  legs ;  but  the  foremost  prop-legs  are  shorter  than  the 
rest,  and  the  caterpillars  crook  tlieir  backs  in  creeping,  which 
baa  caused  them  to  be  mistaken  for  geometers  by  some 
writers.  The  cotton-worm  is  green,  doubly  striped  with 
black  on  the  back,  and  sprinkled  with  black  dots.  It  grows 
to  the  length  of  an  inch  and  a  half,  transforms  ui  a  kind 
of  web  or  imperfect  cocoon,  and  becomes  an  olive-bromi 
moth,  called  X'octua  xylma  by  Sir.  Say.  It  is  found  only 
as  far  as  tlio  cotton-plant  is  cultivated,  and  never  occurs  in 
New  England.  The  twelve-legged  caterpillars  are  sometimes 
injurious  to  cultivated  vegetables ;  but  not  enough  so,  in  this 
country,  to  have  attracted  much  uotico.  Their  mollis  are 
tlistingaishcd  by  golden  or  silvery  spots  on  tlieir  fore  winga. 
The  species,  with  the  first  and  second  pairs  of  prijp-legs  short 
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nnd  rudimentary,  foed  mostly  on  the  leaves  of  shrubs  iitid 
trees ;   tlieir  mollis  are  of  large  size,  with  tlie  hind  wings 
often  crimson,  scarlet,  or  yellow,  and  traversed   by   black 
bands.     But  as  these  insects  are  not  particularly  interest 
to  the  farmer,  any  ^rtlier  account  of  tliem,  in  tliis  treatise,  J 
will  be  mmecessary. 


3.    Geometers.     {Geometra.) 

The  caterpillars   of  the    Gbometr-g   of  Linnteus,  earth-j 
measurers,  as  tlie  term  imphes,  or  geometers,  span-wonna),! 
and  loopers,  have  received  tliese  several  names  from  tlieirl 
peculiar  manner  of  moving,  in  which  they  seem  to  measured 
or  span  over   the  ground,  step  by  step,  as  they  proceed,^ 
Most  of  these  caterpillars  have  only  ti>n  legs ;  namely.  siXf  1 
which  are  jointed  and  tapering,  under  the  fore  part  of  tliel 
Iwdy,  and  four  fleshy  prop-legs,  at  the  liinder  extremity ;  the 
three  intermediato  pairs  of  prop-legs  being  wanting.     Coo- J 
sequently,  in  creeping,  tliey  arch  u]>  the  back  while  tlioj 
bring  forward  tlie  hinder  part  of  the  body,  and  then,  resting  ^ 
on  theu-  liind   loga,  stretch  out  to  their  full   length,   in  a 
straight  line,  before  taking  another  step  with  tlieir  hind  legs. 
Some  of  tlie  Geometers  have  twelve  or  fourteen  legs ;  but 
the  additional   prop-legs  are  so  short  that  the  caterpiIlai!a<J 
cannot  use   tliera   in   creeping,  and   their  motions   are  tliflJ 
same  as  those  that  have  only  ten  legs.     Some  caterpillarfl 
with  fourteen  1«^,  and  wanting  only  the  terminal  pair  ixM 
profj-legs,  are  placed  in  this  tribe,  on  account  of  tlio  i 
blaiice  of  their  motlis  to  those  of  the  true  Geometers. 

The  latter  live  on  trees  nnd  bushes,  and  most  of  thenkV 
undergo  ibeir  transformations    upon    or    in    tlie   ground,   1 
reach  which,  by  travelling  along   the  branches  and  dowj 
the  stem,  wotdd  be  a  long  and  tedious  journey  to  them^l 
on  account  of  the  deficiency  of  their  legs,  and  the  slownei 
of  their  gait.     But  they  are  not  reduced  to  this  necessity  M 
for  they  have  the  power  of  letting  themselves  down  flroiaa 
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any  height,  by  means  of  a  silken  thread,  which  they  spin 
from  their  moutiis  while  Mling.  Whenever  they  are  dis- 
turbed tiiey  make  use  of  this  faculty,  drop  suddenly,  and 
hang  suspended  till  the  danger  is  past,  after  which  tliey 
climb  up  again  by  tlie  same  tliread.  In  order  to  do  this, 
tlio  span-worm  bends  back  its  head  and  catches  hold  of  tlic 
thread  above  its  liead  with  one  of  the  legs  of  the  tliird 
segment,  then,  raising  its  head,  it  seizes  the  thread  with  it» 
jaw's  and  fore  legs,  and,  by  repeating  tlie  same  operations 
with  tolerable  rapidity,  it  soon  reaches  ita  former  sta^on 
on  the  tree.  These  span-worms  are  naked,  or  only  thinly 
covered  with  very  short  down ;  they  are  mostly  nnooth, 
but  sometimes  have  warts  or  irregular  projections  on  tlieir 
backs.  They  change  tlieir  color  usually  as  they  grow  older, 
are  sometimes  striped,  and  sometimes  of  one  uniform  color, 
nearly  resembling  the  bark  of  the  plants  on  wliicb  they  are 
found.  When  not  eating,  many  of  them  rest  on  the  two 
hindmost  pairs  of  legs  against  the  side  of  a  branch,  with  the 
body  extended  from  the  branch,  so  that  they  might  be  mis- 
taken for  a  twig  of  the  tree ;  and  in  this  position  they  will 
often  remain  for  hours  together. 

When  about  to  transform,  most  of  those  insects  descend 
from  the  plants  on  which  they  live,  and  either  bury  theni- 
selves  in  tlie  ground,  or  conceal  tliemselves  on  the  surface 
under  a  slight  covering  of  leaves  &stened  together  witli 
Bilkeii  threads.  Some  make  more  regular  cocoons,  which, 
lowever,  are  very  thin,  and  generally  more  or  less  covered 
on    the   outside   with    leaves.  rig.  a^e. 

■The  cocoons  of  tlie  Euroi>ean,  I 
ifailed  Geometer  ( Oitrnj/tirt/x 
tambucaria),  which  lives  on 
the  elder,  and  of  our  chain- 
dotted  Geometer  (^Gcmctra 
eatenaria),  (Fig.  225,  Fig.  226 
leocoon.  Fig.  22T  larva,)  which 
£s  found  on  the  wootl-wax,  are  made  with  regular  meshes,  like 
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t-work,  through  which  the  insects  may  be  6 


!  seen.  A  very 
of  the  span-worms  fash-'n 
themselvea  to  the  stems  of 
plants,  and  are  ch&nged  to 
chrysalids,  whk-li  hang  so*- 
pended,  without  the  protectian 
of  any  outer  covering. 

In  their  perfected  state,.]^ 
these  insects  are  mostly  slen^ 
der-bodied  mollis,  with  ta] 
ing  antennae,  which  are  ofti 
feathered  in  the  males.  TheiE^l 
feelers  are  shon  and  slender;  the  tongue  is  short  and  weakj; 
the  tliorax  is  not  crested ;  the  wings  are  large,  tlibi,  and' 
delicate,  sometimes  angular,  and  often  marked  with  one  or 
two  dark-^colored  oblique  bands.  They  generally  rest  witli 
the  wings  slightly  inclined,  and  almost  horizontal;  some  with 
them  extended,  and  others  with  the  hind  wings  covered^ 
by  the  upper  pair.  A  very  few  carry  their  wings  Uko 
Skippers,  Some  of  the  females  are  without  wings,  and 
distinguished  also  hy  the  oval  and  robust  form  of  their  bodl 
These  moths  are  most  active  in  the  night ;  but  some  of  tin 
may  be  seen  flying  in  thickets  during  the  day-time.  Tht 
are  very  short-lived,  and  die  soon  after  their  eggs  are  laid. 

Those  kinds,  whereof  the  females  arc  wingless,  or  liai 
only  very  short,  scale-like  wings,  and  naked  antennas,  wl 
the  males  have  large,  entire  wings,  and  fc^ithered  or  do' 
antennae,   seem   to   form   a   distinct  group,   which  may 
named  Hybemians  (Htberniads),  from  the  prindpal  geni 
included  therein.     The  caterpillars   have   only 
before  and  four  behind ;  and  they  undergo  tlieir  transfoi 
tions  in  tlie  ground.     The  insects  called  canker-woniis  in 
tliis  country,  are  of  tliis  kind.     The  moths  from  which  they 
are  produced  belong  to  the  genus  Amnojitrrifx,*  so  named 
because  in  some  species  the  wings  in  the  two  sexes  are 
•  Lilemlly  uiwjMnl  irins 
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uneqaal  in  sizo,  and  in  others  the  females  are  wingless. 
I  Among  those  whose  females  are  wingless  are  tlie  canker- 
I  worm  motlis.  In  tlie  late  Professor  Peck's  *'  Natural  lUs- 
'  tory  of  the  Canker- Worm,"  which  was  published  among  the 
'  papers  of  "  the  Massachusetts  Society  for  Promoting  Ag- 
riculture," and  obtained  a  prize  from  the  Soaety,  tliis  insect 
is  called  Phalania  vemata,  on  account  of  its  common  ap- 
'  pearance  in  the  spring,  and  also  to  distinguish  it  from  the 
I  winter  moth  (^Plialama  or  Ohetmatobia  brumata)  of  Europe. 

In  tlie  male  canker-worra  molh  (Fig. 
I  228)  the  antennae  liave  a  very  iiar-  *' 

row,  and  almost  downy  edging,  on 
each  side,  hardly  to  be  seen  with  the 
naked  eye.  The  feelers  are  minute, 
and  do  not  extend  beyond  tlie  mouth. 
The  tongue  is  not  visible.  The  wings 
are  large,  very  tliin,  and  silky ;  and,  when  the  insect  is  at 
rest,  the  fore  wings  are  turned  back,  entirely  cover  the  hind 
wings,  and  overlap  on  tlieir  inner  edges.  The  fore  winga 
are  asb-colored,  witli  a  distinct  whitish  spot  on  the  front 
edge,  near  the  tip ;  they  are  crossed  by  two  ja^ed,  whitish 
hands,  along  the  sides  of  which  there  are  several  blackish 
dots ;  the  outermost  band  has  an  angle  near  the  &ont  edge, 
within  which  there  is  a  short,  feint,  blackish  line ;  and  there 
is  a  row  of  black  dots  along  the  outer  margin,  close  to  the 
fringe.  The  hind  wings  are  pale  ash-eolored,  with  a  feint 
blackish  dot  near  the  middle.  The  wings  expand  about  one 
inch  and  a  quarter, 

This  is  the  usual  appearance  of  the  male,  in  its  most 
perfect  condition  j  by  which  it  will  be  seen  that  it  closely 
resembles  the  Anisopterj/x  j^scularia  of  Europe,  Compared 
with  the  latter,  I  find  that  our  canker-worm  moth  is  ratlier 
smaller,  the  wings  are  darker,  propordonally  shorter  and 
more  obtuse,  the  white  bands  are  less  distinct,  and  are 
of^en  entirely  wanting,  in  which  case  only  the  whitish  spot 
near  tlie  tip  Tcmnlns,  the  hind  wings  are  more  dusky,  and 
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the  feelers  are  gray  instead  of  being  white.  SpecimGns  i 
a  ratlicr  smaller  size  arc  sometimes  found,  i-esembling  I 
figure  and  description  given  by  Professor  Pock,  in  wh 
the  wliitisli  bands  and  spot  are  wanting,  and  tbere  are  three 
interrupted  dusky  lines  across  the  fore  wings,  with  an  oblique 
blackish  dash  near  the  tip.  Perhaps  they  constitute  a  di^ 
ferent  species  from  tliat  of  tlie  true  canker-worm  motb>] 
Sliould  tliis  be  the  cose,  the  latter  may  be  called  Aiiiaoptayf^ 
p</7net.aria,  or  the  Anisoptcryx  of  the  orchard,  while  ' 
former  should  retain  the  name  originally  given  to  it  IqpS 
Professor  Peck.  The  female  is  wingless,  and  it*  aiitennit  1 
are  short,  slender,  and  naked.  Its  body  approaches  to  i 
oval  fonn,  but  tapers  and  is  turned  up  behind.  It  is  (birk] 
ash-colored  above,  and  gray  beneath. 

It  was   formerly  supposed   that   the  canker-worm  mothS'^l 
came  out  of  tlie  ground   only  In   the  spring, 
known  that  many  of  them  rise  in  the  autumn  and  in  th*9 
early  part  of  the  winter.     In  mild  and  open  winters  I  liawl 
seen  them  in  every  month  from  October  to  March.     Th^S 
be^n  to  make  their  appearance  after  the  fii-st  hard  frw 
in   the  autumn,  usually  towards  tlie  end   of  October, 
they  continue  to  come  forth,  in  greater  or  smaller  numberq 
according  to  the  mildness  or  severity  of  the  weather  ) 
the  frosts  have  begun.     Their  general  time  of  rising  ia  i 
the  spring,  be^nning  about  the  middle  of  March,  but  som 
times  before,  and  sometimes  after,  this  time ;  and  they  coi 
tinue  to  come   fortli   for  the  space  of  about  three  weeki 
It  has  been  observed  that  tliero  are  more  females  tlian  malei 
among  those  that  appear  in   the  autumn  and  winter, 

that  tlie  males  are  most  abundant  in  tlic  spiinj 

tii.  23».      -j-jjg  sluggish  females  (Fig.  229)  inatmctivcly  n 

¥       their  way  towards  the  nearest  trees,  and  i 
slowly  up  their  trunks.     In  a  few  days  afterward 
they  are  followed  by  tlie  winged  and  active  nalesiV 
which  flutter  about  and  accompany  them  iu  tlMiu 
ascent,  during  which  the  insects  pair.     Soon  after  this,  I 
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females  lay  their  eggs  (Fig.  230,  natural  size  and  magnified) 
njioii  the  branchea  of  the  trees,  placing  tlieni 
on  iheir  ends,  close  together  in  rows,  form-  ^^^^ 
ing  dusters  of  from  sixty  to  one  hundred  ^^^^B  JSl 
eggs  or  more,  which  is  tbu  number  usually  ^^|^F^^ 
laid  by  each  female.  The  eggs  are  glued 
to  each  other,  and  to  tlie  bark,  by  a  grayish  vaniish,  which 
is  impervious  to  water;  and  the  clusters  are  thus  securely 
ikstened  in  the  forks  of  the  small  branches,  or  close  to  the 
young  twigs  and  buds.  Immediately  after  the  insects  have 
tlius  provided  for  a  succession  of  their  kind,  they  bej^n  to 
languish,  and  soon  die.  The  eggs  are  usually  hatched  be- 
tween the  first  and  the  middle  of  May,  or  about  the  time 
that  the  red  currant  is  in  blossom,  and  the  young  leaves 
of  the  apple-tree  begin  to  start  from  the  hud  and  grow. 
The  little  canker-worms,  upon  making  their  escape  ft-om 
the  eggs,  gather  upon  the  tender  leaves,  and,  on  the  occur- 
rence of  cold  and  wet  weatlier,  creep  for  shelter  into  the 
bosom  of  the  bud,  or  into  the  Howera,  when  the  latter  ap- 
pear. As  this  treatise  may  fall  into  tlie  hands  of  persons 
who  are  not  acquiunted  with  the  habits  and  devastations 
of  our  canker-worms,  it  should  be  stated  that,  where  these 
insects  prevail,  they  are  moat  abundant  on  apple  and  elm 
trees ;  but  that  cherry,  plum,  and  lime  trees,  and  some 
other  cultivated  and  native  trees,  as  well  as  many  slirubs, 
often  suffer  severely  from  their  voracity.  The  leaves  first 
attacked  will  be  found  pierced  with  small  holes;  these  be- 
come larger  and  more  irregular  when  the  canker-worms 
increase  in  size;  and,  at  last,  the  latter  eat  nearly  all  the 
pulpy  parts  of  the  leaves,  leaving  little  more  than  the  midrib 
and  veins. 

A  very  great  difference  of  color  b  observable  among 
canker-wonna  of  difllerent  ages,  and  even  among  those  of 
the  same  age  and  size.  It  is  possible  that  some  of  these 
variations  may  arise  ft-om  a  difference  of  species ;  but  it  ia 
also  tnie  tliat  the  same  species  varies  much  in  color.     \Vl>en 
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very  young,  they  have  two  minute  warts  on  the  top  of  tlia 
last   ring;   and   they  are   then   generally  of  a  blackish  i 
dusky-brown   color,  with   a  yellowish  stripe   on  each   sit 
of  the  body ;  there  are  two  whitish  bands  across  the  head ; 
and  the  belly  is  also  wliitish.     When  fiilly 
grown  (Fig.  231),  these  individuals  become 
^^^^^fcm      ash-colored  on  the  back,  and  black  on  the  ] 
^^^  sides,  below  which  the  pale  yellowish  line 

remains.  Some  are  found  of  a  dull  greenish -yellow  and 
others  of  a  clay  color,  with  slender  intenupted  blatkish  lines 
on  the  sides,  and  small  spots  of  the  same  color  on  the  back. 
Some  are  green,  with  two  white  stripes  on  the  back.  The 
head  and  the  feet  partake  of  the  general  color  of  tiie  body ; 
the  belly  is  paler.  When  not  eating,  they  reniain  stretclied 
out  at  full  length,  and  resting  on  their  fore  and  hind  legs, 
beneath  the  leaves.  When  fiilly  grown  and  well  fed,  tliey 
measure  nearly  or  quite  one  inch  in  length.  They  leave 
off  eating  when  about  four  weeks  old,*  and  begin  to  quit 
the  trees ;  some  creep  down  by  the  trunk,  but  great  numbers  j 
let  themselves  down  by  their  threads  from  the  branches, 
their  instincts  prompting  them  to  get  to  the  ground  by  tlio  I 
most  direct  and  easiest  course.  When  thus  desceiidmg, 
and  suspended  in  great  numbers  under  the  limbs  of  treee  ' 
overhanging  the  road,  they  are  often  swq)t  oil'  by  passing  | 
carriages,  and  are  thus  conveyed  to  other  places.  Aftrar 
reaching  the  ground,  they  immediately  burrow  in  the  eartbt 
to  the  depth  of  from  two  to  six  inches,  unless  prevented 
by  weakness  or  the  nature  of  the  soil.  In  the  latter  case, 
they  die,  or  undergo  their  ti-ansformalions  on  tlie  surlkcd.   i 

«i.  va.       In  tlie  former,  they  make  little  cavities  or  cells 
^^^       (Fig.  232)  in  the  ground,  by  turning  round  re- 
^^^^       peatedly  and  fastening  the  loose  grains  of  earth  ' 
about  them  with  a  tew  silken  threads.     Within  twenty-four 

•  In  Ihe  j-pur  1841  tin-  rod  c 
iho  ISlh  yf  M»y.  The  iiisucti 
the  mb  Mtfccly  one  wiu  to  b< 
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hours  afterwards,  they  are  changed  to  chrysalids  (Fig.  233) 
m  their  cells. 

The  chrysalis  is  of  a  light-brown  color,  and  f^k  233 
varies  in  size  according  to  the  sex  of  the  insect  -^flj^ 
contained  in  it ;  that  of  the  female  being  the  lar- 
gest, and  being  destitute  of  a  covering  for  wings,  which  is 
found  in  the  chrysalis  of  the  males.  The  occurrence  of 
mild  weather  after  a  severe  fi-ost  stimulates  some  of  these 
insects  to  burst  their  chrysalis  skins  and  come  forth  in 
tlie  perfected  state;  and  this  last  transformation,  as  before 
stated,  may  take  place  in  the  autumn,  or  in  the  course  of 
the  winter,  as  well  as  in  the  spring ;  it  is  also  retarded,  in 
some  individuals,  for  a  year  or  more  beyond  the  usual  time. 
They  come  out  of  the  ground  mostly  in  the  night,  when 
they  may  be  seen  struggling  through  the  grass  as  far  as 
the  limbs  extend  from  the  body  of  the  trees  under  which 
they  had  been  buried.  As  the  females  are  destitute  of 
wings,  they  are  not  able  to  wander  far  from  the  trees  upon 
which  they  have  lived  in  the  caterpillar  state.  Canker- 
worms  are  therefore  naturally  confined  to  a  very  limited 
space,  fi-om  which  they  spread  year  aft:er  year.  Accident, 
however,  will  often  carry  them  far  fi*om  their  native  haunts, 
and  in  this  way,  probably,  they  have  extended  to  places 
remote  from  each  other.  Where  they  have  become  estab- 
lished, and  have  been  neglected,  their  ravages  are  ofi«n 
very  great.  In  the  early  part  of  the  season,  the  canker- 
worms  do  not  attract  much  attention ;  but  it  is  in  June, 
when  they  become  extremely  voracious,  that  the  mischief 
they  have  done  is  rendered  apparent,  when  we  have  before 
us  the  melancholy  sight  of  the  foliage  of  our  fruit-trees  and 
of  our  noble  elms^  reduced  to  withered  and  lifeless  shreds, 
and  whole  orchards  looking  as  if  they  had  been  suddenly 
scorched  with  fire. 

[^  The  insect  which  ravages  the  foliage  of  our  "noble  elm"  in  the  South  is  the 
larva  of  a  beetle,  Galeruca  calmariensUj  .and  hence  the  precautions  here  recom- 
mended are  inapplicable.    The  female  flies  upon  the  leaves  to  deposit  her  eggs, 
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Ill  order  to  protect  our  trees  from  the  ravagea  of  cankei 
worms,  where  these  looping  spoilers  abound,  it  should  be  o 
aim,  if  possible,  to  prevent  the  wingless  females  from  ascendo 
ing  the  trees  to  deposit  their  eggs.     This  can  be  done  by  the! 
application  of  tar  around  the  botly  of  tlie  tree,  either  directlyl 
on  the  bark,  as  has  been  the  most  common  practice,  or,  whan 
is  better,  over  a  broad  belt  of  clay-mortar,  or  on  sb'ips  of  om 
canvas  or  of  strong  paper,  from  six  to  twelve  inches  wide, 
fastened  aromid  tlie  trunk  witli  strings.     The  tar  must  1 
applied  as  early  as   the  first  of  November,  and  perha|M  i 
October,  and  it  should  be  renewed  daily  as  long  as  the  in-fl 
sects  continue  rising;  after  which  the  bantU  may  be  removec 
and  tlie  tar  should  be  entirely  scraped  from  the  bark.    Whei 
all  this  has  been  properly  and  seasonably  done,  it  has  provedl 
effectual.     The  time,  labor,  and  expense  attending  the  us| 
of  tar,  and  the  injury  that  it  does  to  the  trees  when  allowet 
to  run  and  remain  on  the  bark,  have  caused  many  personn 
to  neglect  this  method,  and  some  to  try  various  modifications' 
of  it,  and  other  expedients. 

Among  the  modifications  may  be  mentioned  a  horizontal   I 
and  close-fitting  collar  of  boards,  fasti.*ned  around  the  trunkt 
and  smeared  beneath  with  tar;  or  four  boards  nailed  together, 
like  a  box  witliout  top  or  bottom,  around  the  base  of  the  troe, 
to  receive  the  tar  on  the  outside.     Tliese  can  be  used  to  pro- 
tect a  few  choice  trees  in  a.  garden,  or  around  a  house  or  a 
public  square,  but  will  be  found  too  expensive  to  be  appIicdJ 
to  any  great  extent.     Collars  of  tin-plate  fastened  aroundl 
the  trees,  and  sloping  downwards  like  an  inverted  tunnel,*| 
have  been  proposed,  upon   the  supposition  that  the  moths  ^ 
would  not  be  able  to  creep  in  an  ijiverted  position,  beneath    i 
the  smooth    and   sloping   surface.      This    method  will    also  f 
prove  too  expensive  for  general  adoption,  even  should  it  1 

B  fomnle  of  Anitapttryx. 

prv»aiiiiiig  Ilml  Ilie  inucU  WMi 
Jio  uune,  odopUdUio  plnii  bore  recnmmendsd,  bat  of  course  It  failed.  Thejr 
■ugbt  better,  nnd  iiow  Hjnirt  n  'leoocllon  of  laliaooo-loBvcs  on  llio  tree*,  which  ll 
kd  edeotuBl  sntldote,  vhcn  the  trow  u«  Dot  too  bi^  — Morris.] 
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found  to  answer  the  purpose.  A  belt  of  cotton-wool,  which 
it  has  been  thouglit  would  entangle  the  feet  of  the  insects, 
and  thus  kocp  them  from  ascending  the  trees,  has  not  proved 
an  effectual  bar  to  them. 

Littlo  sqna:-o  or  circular  troughs  of  tin  or  of  lead,  filled 
vith  cheap  iiah-oil,  and  placed  around  the  trees,  three  feet  or 
nore  above  the  suHace  of  the  ground,  witli  a  stuffing  of 
cloth,  hay,  or  sea-weed  between  them  and  the  trunk,  have 
long  been  used  by  various  persons  in  Massachusetts  witli 
good  success ;  and  the  only  objections  to  them  are  the  cost 
of  the  troughs,  tho  difficulty  of  fixing  and  keeping  tliem  in 
tlieir  places,  and  tho  injury  sulfertid  by  the  trees  when  the  oil 
is  washed  or  blown  out  and  falls  upon  the  hark.  Mr.  Jona- 
than Dennis,  Jr.,  of  Portsmouth,  Rhode  Island,  has  obtained 
ft  patent  for  a  circular  leadeu  trough  to  contain  oil,  otVering 
some  ad^Tintages  over  tlioso  that  liave  heretofore  been  used, 
although  it  does  not  entirely  preront  the  escape  of  the  oil, 
and  the  nails,  %villi  wliicli  it  is  secured,  are  found  to  be  inju- 
rious to  the  trees.  These  troughs  ought  not  to  be  nailed  to 
the  trees,  but  should  be  supported  by  a  few  wooden  wedges 
driven  between  them  and  tlie  trunks.  A  stuffing  of  cloth, 
cotton,  or  tow  should  never  be  used ;  sea-weed  and  fine  hay, 
which  will  not  absorb  the  oil,  are  much  better.  Before  tlie 
trouglis  are  fastened  and  filled,  the  body  of  the  tree  should 
be  well  coated  with  clny  pnint  or  whitewash,  to  absorb  the 
ml  that  may  fall  upon  it.  Care  should  be  taken  to  i-encw 
the  oil  as  often  as  it  escapes  or  becomes  filled  with  the  in- 
sects. These  troughs  will  be  found  more  economical  and 
less  tronblesome  than  the  application  of  tar,  and  may  safely 
be  recoomiended  and  employed,  if  proper  attention  is  ^ven 
to  the  precautions  above  named.  Some  persons  fasten  simi> 
lar  trouglis,  to  contain  oil,  aromid  the  outer  sides  of  an  open 
box  enclosing  the  base  of  tlie  tree,  and  a  projecting  ledge  is 
nailed  on  the  edge  of  the  box  to  shed  the  rain ;  by  this  con- 
trivance, all  danger  of  hurting  the  tree  with  the  oil  is  en- 
tirely avoided. 
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In  the  "  Manchester  Guardian,"  an  English  newspaper,  of^ 
the  4th  of  November,  1840,  is  the  following  article  on  tliw 
use  of  melted  Indian  rubber  to  prevent  insects  from  climbing 
up  trees.     "  At  a  late  meeting  of  the  Entomological  SocietyJ 
[of  London?]    Mr.   J.   H.  Feimell  communicated  the  fol-^ 
lowing  successful  mode  of  preventing  insects  ascending  that 
tntiLks  of  fruit-trees.     Let  a  piece  of  Indian  rubber  bo  bumtl 
oi-er  a  gallipot,  into  which  it  will  gradually  drop  in  the  conJ 
dition  of  a  viscid  juice,  which  state,  it  appears,  it  will  alvm_T< 
retain  ;  for  Mr.  Fennell  lias,  at  the  present  time,  some  wluchl 
has  been  melted  for  upwards  of  a  year,  and  has  been  oiposedf 
to   all   weathers  without  undergoing   the   slightest   ehange.  I 
Having  melted  the  Indian  rubber,  let  a  piece  of  cord  or 
woi«ted  bo  smeared  with  it,  and  tlien  tied  several  timea  round  J 
tile  trunk.     The  melted  substance  is  so  very  sticky,  that  lha> 
insects  will  be  prevented,  and  generally  captured,  uj  tliei 
attempu  to  pass  over  it.     About  three  pennyworth  of  Indian' 
rubber  is  sufficient  for  the  protection  of  twenty  ordinary-^ 
sized  fiTiit- trees,"     Applied  in  this  way  it  would  not  be  suf-4 
ficient  to  keep  tlie  cankei'-worm  molhs  from  getting  up  tlioT 
trees ;  for  the  first-comers  would  soon  bridge  over  the  cordV 
with  their  bodies,  and  thus  affoni  a  passage  to  their  follo' 
To  insure  success,  it  should  be  melted  in  larger  quanttticSi] 
and   daubed  with  a   brush  upon  strips  of  cloth  or  poperfl 
&9tened  round  the  trnnks  of  the  trees.     Worn  out  Indian^ 
rubber  shoes,  which  are  worth  litde  or  nothing  for  any  othei 
purpose,  ean  be  put  to  this  use.     Tliis  plan  has  been  tried  h 
a  few  persons  in  the  vicinity  of  Boston,  some  of  whom  sp< 
favorably  of  it.     It  has  been  suggested  that  the  melted  i 
l)er  might  be  applied  immediately  to  the  bark  without  injur- J 
ing  the  trees.     A  little  conical  mound  of  sand  surrounding^ 
the  base  of  the  tree  is  found  to  he  impassable  to  the  moths, 
so  long  as  the  sand  remains  diy ;  but  they  easily  pass  over  it 
when  the  saud  is  wet,  and  they  come  out  of  the  ground  in 
wet  as  often  as  in  diy  weather. 

Some  attempts  have  been  made  to  destroy  the  canker- 
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worms  after  they  were  hatched  from  the  eggs,  and  were  dis- 
persed over  the  leaves  of  the  trees.  It  is  said  that  some 
persons  have  saved  their  trees  from  these  insects  by  freely 
dusting  air-slacked  lime  over  them  wliile  the  leaves  were  wet 
with  dew.  Showering  the  trees  with"  mixtures  that  are 
found  useful  to  destroy  other  insects  has  been  tried  by  a  few, 
and,  although  attended  with  a  good  deal  of  trouble  and  ex- 
pense, it  may  be  worth  our  while  to  apply  such  remedies 
upon  small  and  choice  trees.  Mr.  David  Haggerston,  of 
Watertown,  Mass.,  has  used,  for  this  purpose,  a  mixture  of 
water  and  oil-soap  (an  article  to  be  procured  from  the  manu- 
factories where  whale-oil  is  purified),  in  the  proportion  of 
one  pound  of  the  soap  to  seven  gallons  of  water;  and  he 
states  that  this  liquor,  when  thrown  on  the  trees  with  a 
garden  engine,  will  destroy  the  canker-worm  and  many  other 
insects,  without  injuring  the  foliage  or  the  fruit.  This  ap- 
plication may  be  found  useful  in  protecting  grafls ;  for  if 
canker-worms  attack  these,  they  will  very  much  injure,  if  not 
entirely  destroy  tliem.  Jarring  or  shaking  the  limbs  of  the 
trees  will  disturb  the  canker-worms,  and  cause  many  of 
them  to  spin  down,  when  their  threads  may  be  broken  off 
with  a  pole ;  and  if  the  troughs  around  the  trees  are  at  the 
same  time  replenished  with  oil,  or  the  tar  is  again  applied, 
the  insects  will  be  caught  in  their  attempts  to  creep  up  the 
trunks.  In  the  same  way,  also,  those  that  are  coming  down 
the  trunks  to  go  into  the  ground  will  be  caught  and  killed. 
If  greater  pains  were  to  be  tiiken  to  destroy  the  insects  in 
the  caterpillar  state,  their  numbers  would  soon  greatly  di- 
mmish. 

Even  after  they  have  left  the  trees,  have  gone  into  the 
ground,  and  have  changed  their  forms,  they  are  not  wholly 
beyond  the  reach  of  means  for  destroying  them.  One  per- 
son told  me  that  his  swine,  which  he  was  in  the  habit  of 
turning  into  his  orchard  in  the  autumn,  rooted  up  and 
killed  great  numbers  of  the  chrysalids  of  the  canker-worms. 
Some  persons  have  recommended  digging  or  ploughing  un- 
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der  the  trees,  in  the  autumn,  with  the  hope  of  crashing  some 
of  the  chrysalids  by  so  doing,  and  of  exposing  others  to 
perish  with  the  cold  of  the  following  winter.  If  hogs  are 
then  allowed  to  go  among  the  trees,  and  a  few  grains  of 
com  are  scattered  on  the  loosened  soil,  these  animals  will 
eat  many  of  the  chrysalids  as  well  as  the  com,  and  will 
crush  others  with  their  feet.  Mr.  S.  P.  Fowler*  thinks 
it  better  to  dig  around  the  trees  in  July,  while  the  shells 
of  the  insects  are  soft  and  tender.  He  and  Mr.  John  Ken- 
rick,  of  Newton,  Mass.,  advise  us  to  relnove  the  soil  to  the 
distance  of  four  or  five  feet  from  the  trunk  of  the  trees, 
and  to  the  depth  of  six  inches,  to  cart  it  away  and  replace 
it  with  an  equal  quantity  of  compost  or  rich  earth.  In 
this  way,  many  of  the  insects  will  be  removed  also;  bat 
unless  the  earth,  thus  carried  away,  is  thrown  into  some 
pond-hole,  and  left  covered  with  water,  many  of  the  insects 
contained  in  it  will  undergo  their  transformations  and  come 
out  alive  the  next  year. 

Canker-worms  are  subject  to  the  attacks  of  many  enemies. 
Great  numbers  of  them  are  devoured  by  several  kinds  of 
birds,  which   live  almost  entirely  upon  them  during  their 

season.  They  are  also  eaten 
by  a  very  large  and  splendid 
ground-beetle  (  Cdbsoma  scru- 
tator^, (Fig.  234,)  that  ap- 
pears about  the  time  when 
these  insects  begin  to  leave  the 
trees.  These  beetles  do  not 
fly,  but  they  run  about  in  the 
grass  after  the  canker-worms, 
and  even  mount  upon  tlie 
tmnks  of  the  trees  to  seize 
tliem  as  they  come  down. 
The     potter-wasp    (^JEumencs 


Fig.  231. 


*  See  Yankee  Farmer  of  July  18,  1840,  and  Now  England  Farmer  of  June  2, 
1641,  for  some  valuable  remarks  by  Mr.  Fowler. 
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frateTna)^  an  insect  rather  smaller  than  the  common  hrown 
wasp,  fills  her  clay  cells  with  canker-worms,  often  gathering 
eighteen  or  twenty  of  them  as  food  for  her  young.*  A  four- 
winged  ichneumon-fly  also  stings  them,  and  deposits  an  egg 
in  every  canker-worm  thus  wounded.  From  the  egg  is 
hatched  a  little  maggot,  that  preys  on  the  fatty  substance 
of  the  canker-worm,  and  weakens  it  so  much  that  it  is 
unable  to  go  through  its  ftiture  transformations.  I  have 
seen  one  of  these  flies  sting  several  canker-worms  in  suc- 
cession, and  swarms  of  them  may  be  observed  around  the 
trees  as  long  as  the  canker-worms  remain.  Their  services, 
therefore,  are  doubtless  very  considerable.  Among  a  large 
number  of  canker-worms,  taken  promiscuously  from  various 
trees,  I  found .  that  nearly  one  third  of  the  whole  were 
unable  to  finish  their  transformations,  because  they  had  been 
attacked  by  internal  enemies  of  another  kind.  These  were 
little  maggots,  that  lived  singly  within  the  bodies  of  the 
canker-worms,  till  the  latter  died  from  weakness ;  after  which 
the  maggots  underwent  a  change,  and  finally  came  out  of 
the  bodies  of  their  victims  in  the  form  of  small  two-wincjed 
cuckoo-flies,  belonging  to  the  genus  Tachina, 

Mr.  E.  C.  Herrick,  of  New  Haven,  Connecticut,  has  made 
the  interesting  discovery  that  the  eggs  of  the  canker-worm 
moth  are  pierced  by  a  tiny  four-winged  fly 
(Fig.  235,  greatly  magnified),  a  species  of 
PlatygaBter^  which  goes  from  egg  to  egg,  and 
drops  in  each  of  them  one  of  her  own  eggs. 
Sometimes  every  canker-worm  egg  in  a  clus- 
ter wUl  be  found  to  have  been  thus  punctured  and  seeded 
for  a  future  harvest  of  the  PlatygaBter.  The  young  of  this 
Platygaster  is  an  exceedingly  minute  maggot,  hatched  within 
the  canker-worm  egg,  the  shell  of  which,  though  only  one 
thirtieth  of  an  inch  long,  serves  for  its  habitation,  and  the 
contents  for  its  food,  till  it  is  fully  grown;    after  which  it 

•  Sco  the  history  of  this  insect,  and  a  figure  of  her  cells,  in  the  Boston  Calti* 
vator,  for  July  16, 1848. 
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ncs  a  chrysalis  within  the  same  shell,  and  in  <lut!  tini 
comes  out  a  Platygaster  fly,  like  its  parent.     Tliis  last  traiift^ 
formation  Mr.  Herrick  found  to  take  place  towards  the  t 
of  Juno,  from  eggs  laid  in  November  of  the  year  before ;  s 
he  thinks  that  the  flics  continue  alivo  through  tlie  summ 
till  the  appearance  of  the  cankor-worm  moths  in  the  antam 
aSbiiis  them  the  opportunity  of  laying  tlieir  eggs  for  aoatbe) 
brood.      As  these  Uttle  parasites   prevent  the  hatching  i 
tile  eggs  wherein  tliey  are  hrod,  and  as  they  seec 
very  abundant,  tlioy  must  be  of  great   use  in  preventing 
tlie  increase  of  the  canker-wnrra.     Without  doubt  such  wise- 
ly appointed   means   as   these   were   once   enougli   to   keep  ' 
within  due   bounds   these   noxious   insects ;   but,  since   oar  | 
forests,  their  natural  food,  and  our  biixis,  their  greatest  ( 
emies,  have  disappeared  before  tlie  woodman's  axe  and  the  1 
sportsman's  gun,  we  are  left  to  our  owni  ingenuity,  persever-  j 
ance,  and  united  cftbrts,  to  contrive  and  carry  into  effect  i 
otlier  means  for  checking  their  ravages. 

Hetweeii  the  years  1841  and  \><A'\,  cankei^worma  almost  1 
entirt'ly  disappeared  in  the  vicinity  of  Boston.  At  the  latter  i 
date,  there  was  a  visible  increase  of  them  here,  and  tlieir  I 
numbers  have  rapidly  augmented  every  subsequent  year,  I 
111  a  few  years  more,  unless  checked  by  natural  or  arliflcint  I 
means,  they  will  probaljly  prove  as  destructive  as  at  any  \ 
former  time.  The  writer  of  this  work  has  given  i-epeated  ' 
warning  of  tjiese  facts  in  the  public  prints,  and  has  pointed  ] 
out  the  remedies  to  be  applied.* 

Apple,  elm,  and  lime  trees  are  sometimes  injured  a  good  I 
deal  by  another  kind  of  span-worm,  larger  than  the  'canl;ep-  I 
worm,  and  very  different  trom  it  in  appearance.     It  is  of  [ 
a  bright  yellow  color,  with  ten  crinkled   black  lint 
the  top  of  the  back ;  tlie  head  is  rust-colored ;  and  the  bell]^ 
is  paler  than  the  rest  of  tlie  body.     A\Tien  fiiHy  grown, 

•  See  PmiriB  Fiirmpr,  Vol.  VIII.  p,  172,  for  Jnne,  ISiS.  MB^'flchiisBlU  Pfol 
mail,  for  June  24,  IS48,  Not.  iH,  I8£0,  iiiul  liny  IT,  18&I.  Bi»tuii  CultintMr,  3 
3t,  nm.    New  Eiiglniid  Pnmiir,  Vol.  Q.  p.  isa.  fbr  August,  181^0, 
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measmvs  about  one  inch  and  a  quarter  in  k'n[;t!i.  It  often 
rests  Willi  the  middle  of  the  body  curved  upwards  a  little, 
and  Bometimes  even  witliout  t!ie  soppurt  of  its  fore  legs. 
The  leaves  of  the  lime  seem  to  be  its  natural  and  favorito 
food,  for  it  may  be  found  on  this  tree  every  year ;  but  I 
have  often  seen  it  in  considerable  abundance,  with  common 
canker-worms,  on  other  trees.  It  is  hatched  rather  later, 
and  dues  not  leave  the  trees  quite  so  soon  as  the  latter. 
About  or  soon  after  tlie  middle  of  June  it  spina  down  from 
the  trees,  goes  into  the  ground,  and  changes  to  a  clirysalis 
in  a  little  cell  five  or  sis  inches  below  the  surface;  and 
ftx)m  this  it  comes  out  in  the  moth  state  towar<k  tiie  end 
of  October  or  during  tiie  month  of  November,  Slore  rarely 
its  last  transformation  is  retarded  till  the  spring. 

The  femides  are  wingless  and  grub-like,  with  slender 
thread-shaped  aiitennie.  As  soon  as  they  leave  the  ground 
they  creep  up  the  trees,  and  lay  tlieir  eggs  in  little  clusti;rs, 
here  and  there,  on  the  branches.  The  males  have  large 
and  delicate  wings,  and  their  antennie  have  a  narrow  feath- 
ery edging  on  each  side.  They  follow  the  females,  and 
pair  wilh  them  on  tlie  trees.  This  kind  of  moth  closely 
resembles  the  hrae-looper  or  umber  moth  (^Hyhemia  e^o- 
liaria)  of  Ennjpe ;  but  differs  from  it  so  much  in  the  larva 
state,  that  I  have  not  tlie  slightest  doubt  of  its  being  a 
distinct  si)ecii:s'  and  ac- 
cordingly name  it  JL/t'i-r- 
m<t  Ttltaria  (Kig.  2^!'!), 
the  lime-tree  winter-moth, 
from  TUia,  the  scientific 
mune  of  its  favorite  tree. 
The  fore  wings  of  the 
male  are  rusty  huft"  or 
nankin -yellow,  sprinkled 
with  very  fine  brownish  dots,  and  banded  with  two  trans- 
verse wavy,  brown  lines,  llie  band  nearest  the  slionlders 
being  often  indistinct ;  in  tlie  space  between  the  bands,  and 
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near  to  tlie  tliick  edge  of  the  wing,  there  is  genernny  1 
brown  dot.  The  liind  wings  aru  iuni;h  pak-r  tlian  the  other 
and  have  a  small  brownish  dot  in  llio  middle.  The  coloi 
of  the  bodj  is  the  sam<?  as  that  of  the  foi-e  wui^ ;  and  llu 
legs  are  ringed  with  buif  and  brown.  The  wings  oxpan^ 
one  inch  and  three  qiiartere.  The  body  of  the  female 
grayish  or  yellowish  white ;  it  is  sprinkled  on  the  si(ta| 
with  black  dota,  and  there  are  two  square  black  spots  < 
the  top  of  each  ring,  except  tlie  last,  which  has  only  onfl 
spot.  The  front  of  tlie  head  is  black;  and  the  antennq 
and  the  legs  are  ringed  with  black  and  white.  The  Uul  b 
tipped  with  a  tapering,  jointed  egg-tube,  tliat  can  be  drawn 
in  and  mit,  like  tlie  joints  of  a  telescope.  Exclusive  of  this 
tube,  tlie  femnie  measures  about  half  an  inch  in  lengtli. 
The  eggs  are  beautiful  objects  when  seen  under  a  microscopo. 
They  are  of  an  oval  shape,  and  pale  yellow  .color,  and  an  J 
covered  with  little  raised  lines,  like  net-work,  or  like  the  4 
cells  of  a  honeycomb. 

As  llieso  span-worms  appear  at  the  samo  t'mo  as  canltei 
wornis,  rosomblo  them  in  their  habits,  and  often  live  on  t 
same  Ii-ees,  they  can  be  kept  in  cheek  by  such  means  as  a 
found  useful  when  employed  ag^nst  canker-worms. 

Probably  more  than  one  hundred  different  kinds  of  Qoc 
oters  may  be  found  in  Massachusetts  alone.     Sevcnty-eigW 
are  already  known  to  me.      Some  of  these  are  small,  1 
aro  not  otlierwiso  remai-kable ;   some  are  distinguished  TtNEI 
their  greater  size  and  lieauty  in  the  moth  state,  or  for  lli4J 
singularity   of   tlie   forms   and   habits   of  their  caterpillnr 
None  of  them,  however,  have  become  so  notorious  t 
count  of  tlieir  devastations  as  the  species  ali-eady  described*! 


4.    Delta-Moths,     (/^rn/i'rfts.) 

The  Ptkaltdeb  of  Linnaeus  are  nearly  akin  to  the  Ge- 
ometers.    Latreille  called  them  Deltoidi-g,  because  the  fonn.g 
of  the  moths,  when  their  wings  are  closed,  is  triangala 
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like  that  of  the  Greek  letter  A.  For  the  same  reason  I 
have  called  them  Delta-moths.  The  body,  in  these  moths, 
is  long  and  slender.  The  fore  wings  are  long  and  rather 
narrow,  and  cover  the  hind  wings  nearly  horizontally  when 
at  rest.  The  feelers  are  generally  very  long,  flattened  side- 
wise,  and  more  or  less  turned  up  at  the  end.  The  tongue 
in  some  is  of  moderate  length,  in  others  it  is  very  small 
or  invisible.  The  antennae  are  long  and  generally  simple 
or  bristle-formed  in  both  sexes;  in  some  males,  however, 
they  are  feathered,  and  in  a  few  others  they  have  a  singular 
knot  or  crook  in  the  middle.  The  legs  are  long  and  slen- 
der; and  tlie  first  pair  is  often  fringed  with  tufts  of  long 
hairs.  Most  of  these  moths  fly  at  night ;  a  few  are  on  the 
wing  in  the  daytime  also.  They  generally  prefer  moist  and 
shady  places,  where  the  long  grass  and  thick  foliage  shelter 
them  from  the  light  and  heat  of  the  sun.  Some  of  them 
fi^quent  houses. 

The  meal-moth  (^Pyrcdis  farinalis)^  (Plate  VII.  Fig.  8,) 
the  caterpillar  of  which  may  be  found  in  old  flour-barrels, 
is  often  seen  on  the  ceilings  of  rooms,  sitting  with  its  tail 
curved  over  its  back.  The  fore  wings  of  this  pretty  moth 
are  light  broAvn,  crossed  by  two  curved  white  lines,  and 
with  a  dark  chocolate-brown  spot  on  the  base  and  tip  of 
each.  The  tabby,  or  grease-moth  QAglossa  pinguinaliB)^ 
the  larva  of  which  lives  in  greasy  animal  substances,  is  also 
to  be  found  in  houses,  and  is  known  by  its  narrow  glossy 
wings,  of  a  smoky  gray  color,  crossed  by  wavy  lighter- 
colored  bands ;  its  tongue  is  not  visible.  The  motions  of 
some  of  the  day-flying  kinds  (^Simaethis)  are  very  curious. 
When  they  alight  upon  a  leaf,  they  whirl  round  sidewise, 
in  a  circular  direction,  with  the  head  in  the  centre  of  the 
circle,  and  then  return  in  the  contrary  direction,  and  repeat 
these  gyi-ations  several  times  in  succession. 

The  larva)  or  caterpillars  of  the  Delta-moths  are  long 
and  slender,  tapering  at  each  end,  and  naked,  or  with  only 
a  few  short  hairs,  which  are  rarely  visible  to  the  naked  eye. 
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Some  of  tliem  have  Bixteen  legs,  others  Iiave  only  fourteen. 
The  latter  creep  very  much  like  tlie  span-worms,  but  i 
more  active  and   quick   in   their   motiuiis.      Most  of  tliesfl 
live  exposed  upon  or  under  the  Leaves  of  plants,  and,  wliei 
they    come    to    their    full    growth,    they  enclose    themsclvei 
in  cocoons   formed  of  folded  lL^aves   thinly  lined  witli 
in  which   they  undergo  their  transformations.     Some  kind 
(^Hydrocampa  and  Petrophila)  live  in  the  water  upon  aquatil 
plants,  and  secure  themselves  in  cylindrical  leafy  c 
to  cover  the  whole  of  the  hody  except  the  head  and  six  for 
legs,   and   made  air-tiglit.      These  cases  prevent  tlie  ' 
from  getting  into  the   lateral   hreathing-holes   of  the  cotef- 
pillars,  and  contain  a  sufficient  quaJitity  of  air  for  them  to 
breathe ;  and,  with  them,  they  can  easily  move  about  under 
the  surface,  upon  the   plants  which   serve   them   for   foud.J 
Some  of  the  aquatic  kinds  do  not  make  tliese  air-tight  caa 
for  they  do  not  need  tlicm,  as  they  breathe  through  fringt 
gills,  phiced  along  the  sides  of  their  bodies.     Thus  we  t 
that  even  aquatic  plants  are  inhabited  by  peculiar  tribes  a 
insects,  which  keep  in  check  their  redundant  vegetation,  uid 
whicli  arc  fitted,  by  extraordinary  and  cmious  contrivaiicoa 
for  the  element  wherein  they  are  appointed  to  live.     Thes 
aquatic  insects  stand  on  the  limits  of  the  order,  and  i 
uL'ct  the  Lrpidnptera  with  the  NeuropUra,  by  means  of  tj 
May-flies  (^Pkryganeada)  belonging  to  the  latter  order. 
Those  caterpillars  of  the  Pymlides  that  have  only  fonrt 
legs   may  be  called  Herminiana  (Hekmimad^e),  after  tlie3 
principal  genus  in  the  group.    The  bop-\-ine  is  often  inibste 
by  great  ntunbers  of  these  caterpillars.     They  eat  large  hoi 
in  the  leaves,  and  thereby  sometimes  greatly  injure  the  pliuin 
Caterpillars  of  tliis  kind   have  also  been  observed  on  I 
hop  in  Europe,  from  whence  ours  may  have   been   intr 
duced;  but  nntil  specimens  from  Europe  and  this  coantiyl 
are  compared  together,  in  all  their  states,  it  will  be  wd|  f 
to  consider  the  latter  as  distinct.     Our  hop-vine  uiterpiU««^  i 
ore  false-loQpers,  bending  up  the  back  a  little  when  Haaf  I 
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creep,  because  the  first  pair  of  prop-legs,  found  in  other 
caterpillars,  is  wanting  in  them.  The  rings  of  their  bodies 
are  rather  prominent,  the  cross-lines  between  them  being 
deep.  They  are  of  a  green  color,  with  two  longitudinal 
white  lines  along  the  back,  a  dark  green  line  in  the  middle 
between  them,  and  an  indistinct  whitish  line  on  each  side 
of  the  body.  The  head  is  green,  and  very  regularly  spotted 
with  minute  black  dots,  from  each  of  which  arises  a  very 
short  hair.  There  are  similar  dots  and  hairs  arranged  in 
two  transverse  rows  on  each  of  the  rings.  When  disturbed, 
they  bend  their  bodies  suddenly  and  with  a  jerk,  first  on 
one  side  and  then  on  the  other,  each  time  leaping  to  a 
considerable  distance,  so  that  it  is  difficult  to  catch  or  hold 
them.  They  make  no  webs  on  the  leaves,  and  do  not  sus- 
pend themselves  by  silken  threads  like  the  Geometers ;  but 
they  are  very  active,  creep  fast,  and  soon  get  upon  the  leaves 
again  after  leaping  ofi:  When  fully  grown  they  are  about 
eight  tenths  of  an  inch  long.  They  then  form  a  thin,  imper- 
fect, silky  cocoon  within  a  folded  leaf,  or  in  some  crevice  or 
sheltered  spot,  and  are  changed  to  brownish  chrysalids,  which 
present  nothing  remarkable  in  their  appearance.  Three  weeks 
afterwards  the  moths  come  forth  from  these  cocoons. 

There  are  two  broods  of  these  insects  in  the  course  of 
the  summer.  The  caterpillars  of  the  firat  brood  appear  in 
May  and  June,  and  are  transformed  to  moths  towards  the 
end  of  June,  and  during  the  early  part  of  July.  Those 
of  the  second  brood  appear  in  July  and  August,  and  are 
changed  to  moths  in  September.  The  insects  of  the  second 
brood  are  much  the  most  numerous  usually,  and  do  much 
more  damage  to  the  hop-vine  than  the 
others.      The  moth   has   been   named  ^**"  ^^ 

Hypena  Humuli  (Fig.  237),  tlie  hop- 
vine  Hypena,  upon  the  supposition  that 
it  is  distinct  from  the  Hypena  rostralis^ 
or  hop-vine  snout-moth  of  Europe. 
These   moths    are    readily   known    by 
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their  long,  wide,  and  flattened  feelers,  wliicli  arc  held  e!<ri 
together,  and  project  horizontally  from  tlie  fore  part  of  i 
head,  in  tlie   manner  of  a  snout.      The  antenntc  iu  bo^ 
sexes  are  naked,  and  bristle-formed.     The  wings  i,-ary  j 
color,  being  somelimea  dusky  or  blackish  brown,  and  i 
times  of  a  much  lighter  rusty-brown  color.     The  fore  wiogj 
are  marbled  with  gray  beyond  the  middle,  and  have  a  c 
tinct  obliqu^  gray  spot  on  the  tip ;  they  rn-e  crossed  by  tw 
wavy  blackish   lines,  one  near   the  middle,  and   the  otlia 
near  the  outer  hind  margin ;  these  lines  are  formed  by  little^ 
elevated   black   tufU,  and  there  are  also  two  similar  tafti4 
on  tlie  middle  of  the  wing.      The  hind  wings  are  dusky 
brown  or  light  brown,  with  a  paler  fringe,  and  are  without 
bands  or  spots.     The  wings  expand  about  one  inch  and  it 
quarter. 

The  means  for  destroying  the  hop-vine  caterpillars  i 
showering  or  syringing  the  plants  with  strong  soapsuds, 
with  a  solution  of  oil-soap  in  water,  in  the  proportion  of  two  ^ 
pounds  of  the  soap  to  fourteen  or  fifteen  gallons  of  water. 

The  foregoing  is  tlie  only  kind  of  Delta-moth  tliat  appetin  I 
to  be  particularly  injurious  to  any  of  our  useful  or  cultivated  i 
plants. 

5.    LEAF-RoLLEns,     ( Tortriivs.) 

There  are  many  caterpillars  that  curl  up  the  edges  of  th*  | 
leaves   of  plants    into    little  cylindrical    rolls,  open  at   each 
end,  and  fastened  together  with  bands  or  threads  of  silk. 
These  rolls  serve  at  once  for  the  habitations  and  the  food 
of  the  insects ;  and  to  the  latter  Linnieus  gave  the  name 
of  ToRTRic-ta,  derived  from  a  Latin  word  signifying  to  curf  I 
or  twist.     All  tlie  caterpillars  now  put  in  this  tribe  are  not  J 
leaf-rollers.      Some  of  them  live  in   leaf  and  flower  budflf.l 
and  fasten  the  leaves  together  so  that  the  bud  cannot  open^  « 
while  they  devour  the  tender  substance  within.     Some  live  I 
in  a  kind  of  tent  formed  of  several  leaves,  drawn  together  I 
and  secured  with  silken  threads.     Others  are  found  in  tiwi 
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tender  shoots  or  under  the  bark  of  plants.  A  few  bore  into 
young  jfruits,  which  they  cause  to  ripen  and  fall  prematurely. 
A  still  smaller  number  of  kinds  live  dfl  the  leaves  of  plants, 
exposed  to  view,  and  without  any  kind  of  covering  over 
them.  Most  of  these  insects,  when  disturbed,  let  themselves 
down  by  threads,  like  the  Geometers.  Very  few  of  them 
make  cocoons ;  the  greater  number  transforming  witliin  the 
rolled  leaves,  or  in  the  other  situations  wherein  they  usually 
dwell.  They  are  furnished  with  sixteen  legs,  and  their 
bodies  are  nearly  or  quite  naked.  Many  of  their  chrysalids 
have  two  rows  of  minute  prickles  across  each  of  the  rings 
of  the  hind  body,  by  the  help  of  which  they  push  themselves 
half-way  out  of  their  habitations,  when  the  included  moths 
are  about  to  come  forth. 

The  moths  of  this  tribe  are  mostly  of  small  size,  very  few 
of  them  expanding  more  than  one  inch.  They  carry  their 
wings  like  a  steep  roof  over  their  bodies  when  they  are 
at  rest.  Their  fore  wings  are  very  much  curved,  and  are 
very  broad  at  the  shoulders,  and  hence  these  insects  are 
called  Plati/omideSy  that  is,  broad  shoulders,  by  the  French 
naturalists.  These  wings  are  generally  very  prettily  banded 
and  spotted,  and  are  sometimes  ornamented  with  brilliant 
metallic  spots.  The  hind  wings  are  plain,  and  of  a  uniform 
dusky  or  grayish  color,  and  the  inner  edge  is  folded  like 
a  fan  against  the  side  of  the  body.  Their  antennae  are 
naked  or  thread-like.  Their  feelers,  two  in  number,  are 
broad,  of  moderate  length,  or  project  like  a  short  beak  in 
front  of  the  head,  and  are  never  curved  upwards.  The 
spiral  tongue  is  mostly  short,  and  sometimes  invisible.  The 
body  is  rather  short  and  thick,  and  the  legs  are  also  much 
shorter  in  proportion  than  in  the  Delta-moths.  These  little 
moths  fly  only  in  the  evening  and  night,  and  remain  at  rest 
during  the  day  upon  or  near  the  plants  inhabited  by  their 
caterpillars.  They  are  most  abundant  in  midsummer,  but 
certain  species  appear  in  the  spring  or  autumn.  The  habits 
of  the  Tortrices,  in  all  their  states,  are  not  yet  known  well 
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enough  to  enable  ua  to  group   the  iusects  together  tmdd 
fiimily  names. 

Tlie  caterpillars  of^ome  of  our  largest  species  nre  Fonnf 
on  the  ends  of  tlio  hranclies  of  various  trees  and  Imsiies,  i 
nests,  made  of  the  young  leaves  drawn  togi'ther  in  bunchet 
and  fhst^'ned  with  tlireads.     In  the   inid<lle  of  tlieso  iicstj 
the  caterpillars  live,  either  singly,  or  in  companies  of  sevei 
individuals  together.     Neataof  this  idnd,  containing  a  lai 
number  of  caterpillars,  may  often  be  seen  on  oak-tfeos  ii^ 
the  summer.     The  chrysalids  forcu  their  way  partly  out  ( 
the  nests  by  the  help  of  the  transverse  rows  of  priekles 
their  Iwcks,  when  the  moths  are  about  to  make  their  eseupc 
The  moths  ixaemble  in  form  and  general  appearance  thos^g 
of  another  siiecies,  the  caterpillars  of  wluch  live  singly  i 
much  smaller  nests,  on  apple-trees  and  rose-bushes.     Ksrljq 
in  May,  or  soon  after  the  buds  of  llie  apple-tree  liegin  1 
open,  these  little  catcrpiUara  bej^n  their  labors.     They  c 
up  and   fasten   together  the  smalt   and   tender   leaves  ihat^ 
supply  thum  both  with  shelter  and  food  ;  and  in  this  way, 
tbey  often    do    consiilerable    damage    to    the    trees.       These   | 
catei-pillars  are  sometimes  of  a  palo  green  color,  with  the 
head  and  the  top  of  tlie  first  ring  brownish ;  and  soractiines 
the  whole  body  is  brownish  or  dull  flesh-red  j  they  nre  rough 
to  the  touch,  with  minute  warts,  each  of  which   pn>ilucc» 
a  very  short  hair,  invisible  to  the  naked  eye.     Tliey  coma 
to  their  fiill  size   towards   the   middle  of  Jime,  and  tlieu  J 
measure   nearly  or  quite   half  an   inch   in   length. 
this,  they  line  the  inner  surfaeo  of  the  curled  leaves  com 
posing  their  nesta  with  a  web  of  silk,  and  are  then  cliangi 
to  ehrysalida  of  a  dark  brown  color.     Towards  the  end  of  J 
June,  or  early  lu  July,  the  diiysalia  pushes  itself  half-wayl 
out  of  its  nest,  and  bursts  open  at  the  upper  end,  so  that 
the  miith  m.iy  coino  out.     The  moth  closely  resembles  I 
Lozotarnia'  oporana  of  Europe,  hut  differs  from  it  in  liaving' 
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the  fore  wings  broader  at  the   base,  more  curved   on   tlie 

front  edge,  and  more  hooked  at  the  tip,  and  its  markings 

are  aUo  soniewliat  different.     It  may 

be  called  Loxota-iiia  Roeaceana  (Fig. 

238),  the  oblique-banded  moth  of  the 

Rose  tribe,  for  to  the  latter  tbt 

tree  belongs  aa  well  as  the  rose.     The 

fore  wings  of  tins  moth  are  very  much 

arched  on  tlielr  outer  edge,  and  curve 

in  the  contrary  direction  at  the  tip,  like  a  little  book  or 

short   tail.      They  are   of  a   light   cinnamon-brown   color, 

crossed  witli  little  wavy  darker-brown  lines,  and  with  three 

broad  oblique  dark  brown  bunds,  whereof  one  covers  the 

base  of  the  wing,  and  is  oftentimes  indistinct  or  wanting, 

the  second  crosses  the  middle  of  the  wing,  and  tlie  third, 

which  is  broad   on   the   front  edge  and   narrow   behind,   is 

near  the  outer  bind  margin  of  the  wing.     The  hind  wings 

are  ochre-yellow,  with   the  folded   part   next   to  the  body 

blackish.     It  expands  one  inch  or  a  little  more. 

Little  cat£r[)illars  of  another  species  are  sometimes  found 
in  May  and  June  in  the  opening  buds  and  among  the  ten- 
der leaves  of  the  apple-tree.  They  live  sijigly  In  the  bu<ls, 
the  leaves  of  which  they  fasten  together  and  then  devour. 
These  caterpillars  are  of  a  pale  and  dull  brownish  color, 
warty  and  slightly  downy  like  the  foregoing  kind,  with  the 
head  and  the  top  of  the  first  ring  dark  shining  brown ; 
and  a  dark  brown  spot  appears  tlirongh  the  skin  on  the 
top  of  the  Kghth  ring.  They  generally  come  to  their 
growth  by  the  middle  of  June,  and  are  changed  to  shining 
brown  chrysalids  within  the  curled  leaves,  in  a  little  web 
of  silk,  wherewith  their  retreats  are  lined.  The  cbrj-salis 
has  only  one  row  of  prickles  across  the  rings  of  tlie  back. 
The  moths  come   out  early  in  July.      Tliey  very  closely 

wreral  olhof  work*  by  other  nuthors,  withont  coirfletioo  or  coniinent.  ZawfcBiuu, 
mauiiiig  obliijao  bmid,  accta^  lo  bo  tbo  right  iuudo  tbr  the  molha  uT  this  geiiiu, 
which  »re  liisllnguiBliBd  Ijy  the  aUliijiiB  banils  un  their  fore  w 
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resemble  the  European  PenOtina  comitana,*  and  pertapal 
may  be  merely  a  variety  of  it.  The  head  and  thorax  ara  I 
dark  ash-coloi"ed.  Tlie  fore  wings  are  of  the  same  color  | 
at  each  end,  and  grayish  white  in  tlie  middle,  mottled  i 
dark  gray ;  there  arc  two  small  eye-like  spots  on  each  of  | 
tliem ;  one  near  the  tip,  consisting  of  four  little  black  marks, , 
placed  close  together  in  a  row,  on  a  light  brown  ground, 
the  inner  marks  being  longer  than  the  others;  the  second  ] 
eye-spot  is  near  the  inner  hind  angle,  and  is  formed  by  i 
three  minute  black  sjiots,  arranged  in  a  ti-iangle,  in  tho  I 
middle  of  which  tlicre  is  sometimes  a  black  dot,  Tbo  hind  J 
winga  are  dusky  brown.  This  moth  expands  from  one  half  1 
to  six  tenths  of  an  inch.  It  may  bo  called  PenOtina  ocuimia,  I 
tlie  eye-spotted  Penlluna.  My  attention  was  called  to  Uie  I 
depredations  of  this  bud-moth,  and  of  the  preceding  species,  f 
by  John  Owen,  Esq..  of  Cambridge,  by  whom  tlie  moths 
were  raised  from  the  cateipillars,  and  presented  to  mc.  It  I 
is  difficiilt  at  first  to  conceive  how  such  insignificant  crea-  I 
turcs  can  occasion  so  much  mischief  as  they  are  found  to  do. 
This  seems  to  arise  from  the  number  of  the  insects,  ami  I 
their  mtxle  of  attack,  whereby  the  opening  foliage  is  checkwl  I 
in  its  growth  or  nipped  in  the  bud.  To  pull  off  and  crush  I 
the  withorcd  clusters  of  leaves  containing  the  caterpillars  or  ' 
the  chrj-saiids,  is  tbo  only  remedy  that  occurs  to  mc  It 
were  to  be  wished  that  some  better  way  of  putting  a  stop 
to  the  ravages  of  tho  leaf-rollers  and  bud-motlis  that  infest  ■ 
many  of  our  frait-trecs  and  flowering  shrubs  could  be  dis-  I 
covered. 

Apricot,  peach,  and  plum  trees,  when  trained  against  ' 
walls  in  tho  open  air,  are  said  to  sutler  very  much  fiome- 
times  from  tlie  attacks  of  insects  whose  habits  resemble 
those  of  the  eye-spotted  Pentliina.  But,  as  i  have  not  yet 
seen  them  in  the  moth  state,  1  cannot  say  whether  they 
are   of  the  same  sjiecies   as   llie   bud-moth   above  named. 

•  S/iBoHOlactmitana,  Slcplimi;  Pacilockrama  romUnmt,  Ciirtis;  /"mrtina  latcona, 
Uupouclioli 
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Perhaps  they  are  identical  with  the  apricot-bud  caterpillars 
(^Ditula  anffustiorana)  of  Europe,  die  depredations  of  which 
have  been  described  by  Mr.  Westwood  in  the  fourteenth 
volume  of  the  "  Gardener's  Magazine."  Besides  picking 
off  the  curled  and  confined  clusters  of  leaves,  when  practi- 
cable, I  would  recommend  thoroughly  drenching  the  trees 
with  Mr.  Haggerston's  remedy,  a  pound  of  oil-soap  in  from 
seven  to  ten  gallons  of  water,  in  the  hope  that  some  of  the 
mixture  might  penetrate  the  injured  buds  and  leaves,  and 
destroy  the  caterpillars  concealed  therein.  A  mixture  of 
one  gallon  of  the  liquor  expressed  by  tobacconists  from 
tobacco,  with  five  gallons  of  water,  has  been  -used  to  the 
same  intent. 

Roses  are  infested  with  several  kinds  of  caterpillars 
belonging  to  this  tribe.  Mr.  Westwood  has  described  one 
of  them,  and  mentions  others  that  are  found  in  Europe, 
in  the  thirteenth  volume  of  the  "  Gardener's  Magazine." 
Similar  species  are  not  uncommon  in  this  country.  Some 
of  these  spoilers  fasten  upon  the  leaves,  and  roll  them  up, 
or  stick  them  together,  to  serve  them  for  food  and  shelter ; 
while  others  lurk  unseen  in  the  flower-buds,  and  canker 
them  to  the  heart,  before  they  can  spread  their  lovely 
petals  to  the  sun,  and  breathe  out  their  fragrance  to  the 
air.  A  particular  description  of  each  of  these  insects  would 
occupy  too  much  space  here ;  and  I  can  only  add,  that  the 
worm  in  the  bud  is  to  be  destroyed  only  by  hand. 

Pine  and  fir  trees  are  also  injured  by  some  of  the  Tor- 
trices^  that  pierce  the  tender  shoots  and  terminal  buds. 
The  seat  of  their  depredations  becomes  known  by  the 
oozing  of  the  resin  and  by  the  withering  of  the  bud  or 
shoot.  The  latter  commonly  dies  in  consequence  of  the 
injury,  the  upward  growth  is  checked,  and  the  stem  only 
puts  forth  side  shoots  the  following  year.  Some  one  of 
these  side  shoots,  in  time,  takes  the  place  of  the  leading 
shoot,  and  thus  gives  to  the  trunk  an  irregular  and  crooked 
appearance,  and  renders  it  unfit  for. timber.     The  history 
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of   several   European    Tortricea    or    tnrpentine -moths, 
tlius   injure  pines   and  firs,  is  given   in  Kollar's  Treatise^l 
wlierein  we  ai"e  advised  to  search  for  tlie  lumps  of  turpen- 
tine   in    tlie    autiuiin,    and    desti'oy   the    cateqnllars    under 
them,    or    to   cut    oif    tlie    injured    slioots    oni!    hui-n    tbetn 
with  thftr  inhabitants.     This  advice  it  may  be  proper  fotj 
us  to  folhiw,  ahhough  it  is  not  yet  certain  tliat  our  turpcn-J^ 
line-inoths  are  actually  the  same  as  those  of  Europe. 

Among  the  insects  that  have  been  brought  to  Americi 
with   other   productions  of  Europe  may  be  mentioned  tlia 
apple-worm,   as   it  is  here  called,  wliich  has  become   natu-J 
ralized  wherever  the  apple-tree  has  been  introduced.     Thni 
mischievous  creature   lias   sometimes  been  mistaken  for  tlie 
p!um-wee\-il   (^RIit/nekeenuB  (^Comtrachdug)    Netuiphar),   de- 
scribed ill  anotlier  part*   of  tliis   treatise;    but  it  may  bo  ^ 
easily  distinguished  therefrom  by  its  shape,  its  habits,  and 
ils  transformations.     Although  the  plum-weevil  prefers  stone 
fruit,  it  is  sometimes  found  in  apples  also ;    on   the  other 
hand,  the  apple-womi  has  never  been  found  hero  in  plums. 
It  is  not  a  grub,  hut  a  true  caterpillar,  belonging  to  iha   ' 
Ihrtrix  trilie,  and  in  due  time  is  clianged  to 
a  moth,  called  Carpocapaa  PomoneUa  (Fig. 
ah||riM     239).t   the   codling-moth,   or  fhiit-motb  of 
^tKK^      the   apple.     An   anonymous   writer,  in   the 
"Entomological  Magazine"' J  of  London,  has  , 
well  remarked  thsit  this  moth  "  is  the  most  beautiful  of  tha^ 
heautiful  tribe  to  which  it  belongs ;  yet,  from  its  habits  noti 
being  known,  it  is  seldom  seen  in  the  moth  state ;  and  t 
apple-grower  knows  no  more  than  the  man  in  tlie  moon  t 
what  caase  ho  is  indebted  for  iiis  basketfijls  of  worm-eate 
wind&Us  in  the  stillest  weather." 

•  PngaT6. 

r  JiNM  Pomontlla,  L.j  PyraUi  Fomana,  P.  IT  Iho  modsm  nama  at  Um  gCDoi 
bo  oorretl,  il  wii*  [iroiiabl)-  fiirmail  fniiii  Iwo  (trvek  wonli  ilgiilfying  lo  ilsr 
fhiU.  rurlingis  tlie  nnmv  shoiLlil  hnvo  beon  CarpocaiB]M,  lliut  Ii.  iu  Knglkh,  frultH 
cnUq)Ul]U'. 

1  Vol.  t.  II.  Ml. 
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The  apple-wonn  has  been  long  known  in  Europe,  and 
ita  history  has  been  written  by  Rosel,  Reaumur,  Kollar, 
Westwood,*  and  other  European  naturalists.  A  good 
account  of  it,  and  of  its  transformations,  by  Joseph  Tufts, 
Esq.,  of  Charlestown,  Massachusetts,  was  published  in  the 
year  1819,  in  the  fifth  volume  of  "  The  Massachusetts  Agri- 
cultural Repository  and  Journal " ;  and  Mr.  Joseph  Bur- 
relle,  of  Quincy,  Massachusetts,  has  also  made  some  remarks 
on  the  same  insect,  in  the  eighteenth  volume  of  "  The  New 
England  Farmer."  f  At  various  times,  between  the  mid- 
dle of  June  and  the  first  of  July,  the  apple-worm  moths 
may  be  foimd.  They  are  sometimes  seen  in  houses  in  the 
evening,  trying  to  get  through  the  windows  into  the  open 
air,  having  been  brought  in  with  finiit  while  tliey  were  in 
the  caterpillar  state.  Their  fore  wings,  when  seen  at  a  dis- 
tance, have  somewhat  tlie  appearance  of  brown  watered 
silk;  when  closely  examined,  they  will  be  found  to  be 
crossed  by  numerous  gray  and  brown  lines,  scalloped  like 
the  plumage  of  a  bird ;  and  near  the  hind  angle  there  is  a 
large,  oval,  dark  brown  spot,  the  edges  of  which  are  of  a 
bright  copper-color.  The  head  and  thorax  are  brown  min- 
gled with  gray;  and  the  hind  wings  and  abdomen  are 
light  yellowish  brown,  with  the  lustre  of  satin.  Its  wings 
expand  three  quarters  of  an  inch.  This  insect  is  readily 
distinguished  firom  other  moths  by  the  large,  oval  brown 
spot,  edged  with  copper-color,  on  the  hinder  margin  of 
each  of  the  fore  wings.  During  the  latter  part  of  June 
and  the  month  of  July,  these  fruit-moths  fly  about  apple- 
trees  every  evening,  and  lay  their  eggs  on  the  young  fi'uit. 
They  do  not  puncture  the  apples,  but  they  drop  their  eggs, 
one  by  one,  in  the  eye  or  hollow  at  the  blossom-end  of  the 
fruit,  where  the  skin  is  most  tender.  They  seem  also  to 
seek  for  early  finiit  rather  than  for  the  late  kinds,  which  we 

•  Gardener's  Magazine,  Vol.  XIV.  p.  234. 

t  Page  898.     See  also  some  remarks  on  this  insect  in  my  "  Discourse  before  the 
Massachusetts  Horticultural  Society,  in  1832,*'  page  42. 
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find  are  not  so  apt  to  be  wormy  as  tiio  thin^kinned  snmtnej 
applus.  The  eggs  begin  to  lialch  in  a  few  days  afiLT  tlie] 
are  laid,  and  the  little  apple-worms  or  caterpillars  produi 
from  tliL-m  immediately  burrow  into  the  apples,  making  therf 
way  gradually  from  the  eye  towards  the  core.  Commonlj 
only  one  worm  will  be  found  in  the  same  apple;  and  i 
is  BO  small  at  first,  that  its  presence  can  only  be  detectu 
by  the  brownish  powder  it  tlirows  out  in  eating  its  wan 
tlirougli  the  eye.  Tlte  body  of  the  young  insect  is  of  i 
whitish  color ;  its  head  is  heart-shaped  and  black ;  the  to| 
of  the  first  i-ing  or  collar  and  of  tho  last  ring  is  also  black^ 
and  there  are  eight  little  blackish  dots  or  warts,  ai 
in  pairs,  on  each  of  tlie  other  rings.  As  it  grows  oldcTfS 
its  body  becomes  flesh-colored;  its  head,  the  collar,  and'l 
tlie  top  of  the  last  ring  turn  brown,  and  the  dots  ore  no 
longer  to  be  seen.  In  the  course  of  three  weeks,  or  a  little 
more,  it  comes  to  its  foil  si/£,  and  meanwhile  has  burrowed 
to  the  core  and  through  the  apple  in  various  directions. 
To  gel  rid  of  the  refuse  fragments  of  its  food,  it  gnaws  a 
round  hole  tlirough  the  side  of  the  apple,  and  thrusts  them 
out  of  the  opening.  Through  this  hole  also  the  insect  makes 
its  escape  afler  the  apple  falls  to  the  gi-ound ;  and  the  falling 
of  the  fruit  is  well  known  to  be  hastened  by  the  injury  it 
has  received  witliin,  wliich  generally  causes  it  to  ripen  before 
its  time.  ' 

Soon  afVer   the   half-grown   apples   drop,  and   sometime* 
while   they  aiw  still    hanging,   the    worms    leave    them    and 
creep  into  chinks  in  tlie  bark   of  the  trees,  or  into  other 
sheltered  places,  which  they  hollow  out  with  their  teeth  to  J 
suit  their  shape.     Here  each  one  spIiis  for  itself  a  cocounl 
or  silken  case,  as  thin,  delicate,  and  white  as  tissue  paperJ 
Some  of  the  apple-worms,  probably  the   earliest,  are  stt)d| 
liy  Kolhir  to  change  to  chrysulids  immediately  after  theii^ 
cocoons  arc  made,  and  in  n  few  days  more  lum  to  motlig,] 
como  out,  and  lay  their  eggs  for  a  second  generation  of  tbfff 
worms ;  and  hence  much  fruit  will  lie  found  to  be  wonn-« 
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eaten  in  the  autumn.  Most  of  the  insects,  however,  remain 
in  their  cocoons  through  the  winter,  and  are  not  changed 
to  moths  till  the  following  summer.  The  chrysalis  is  of  a 
briglit  mahogany-brown  color,  and  has,  as  usual,  across  each 
of  the  rings  of  its  hind  body,  two  rows  of  prickles,  by  the 
help  of  which  it  forces  its  way  through  the  cocoon  before 
the  moth  comes  forth. 

As  the  apple-worms  instinctively  leave  the  fruit  soon  after 
it  falls  from  the  trees,  it  will  be  proper  to  gather  up  all 
wind-fallen  apples  daily,  and  make  such  immediate  use  of 
them  as  will  be  sure  to  kill  the  insects,  before  they  have 
time  to  escape.  Mr.  Burrelle  says,  that  if  any  old  cloth 
is  wound  around  or  hung  in  the  crotches  of  the  trees,  the 
apple-worms  will  conceal  themselves  therein;  and  by  this 
means  thousands  of  them  may  be  obtained  and  destroyed, 
ft*om  the  time  when  they  first  begin  to  leave  the  apples, 
until  the  fruit  is  gathered.  By  carefiilly  scraping  off  the 
loose  and  rugged  bark  of  the  trees,  in  the  spring,  many 
chrysalids  will  be  destroyed;  and  it  has  been  said  that  the 
moths,  when  they  are  about  laying  their  eggs,  may  be 
smothered  or  driven  away,  by  the  smoke  of  weeds  burned 
under  the  trees.  The  worms,  often  found  in  summer  pears, 
appear  to  be  the  same  as  those  that  affect  apples,  and  are 
to  be  kept  in  check  by  the  same  means.  Cranberries  are 
likewise  affected  by  worms,  altogether  similar  to  apple-worms. 

6.    Tine.*:. 

The  word  moth  was  formerly  used  in  a  much  more  re- 
stricted sense  than  it  now  is.  It  was  originally  given  to 
the  caterpillars  of  certain  insects,  called  Tine^  by  Linnaeus, 
and  well  known  as  the  destroyers  of  clothing  and  of  other 
household  stuffs.  In  this  sense  we  find  it  used  in  our 
version  of  the  Scriptures,  and  in  the  works  of  old  English 
writers.  It  occurs,  with  very  little  change,  in  other  lan- 
guages also,  and  seems  to  have  been  derived  from  a  word 
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signifying  to  gnaw  or  to  eat,*     Nearly  all  the  moth-worcos, 
or  caterpillara  belonging  to  tlie  tribe  of  Tineae,  gnaw  holes  or 
wuiding  [latlis  in  the  substances  wherein  they  live.     Some 
of  the  fragraenta  they  devour,  and  tlio  rest  they  lasten  to- 
gether, with  a  few  silken  tlireadx,  bo  as  to  shelter  or  clothe 
their  tender  bodies.      With  these  materials  some  of  then 
make   cylindrical    burrows,   through  wliich    they  can 
ireely,   and  carry  on    the  destruction    unseen ;    and    others 
with  the  same,  shape  for  themselves  various  kinds  of  poi 
or  cases,  large  enough  to  cover  theu'  bodies  entirely  what 
they  are  ut  re^t,  and  so  light  that  they  can  bear  them  aboid 
on  their  backs,  as  snails  do  their  shells.     Some  moth-wonati 
are   dark-culoi-ed ;  but  most  of  them  are   of  a  dirty  wliita  i 
color,  with  a  brownish  head,  and  a  brown  spot  on  the  top  I 
of  tlie  first  ring.     They  are  either  wholly  naked,  or  have  * 
only  a  few  short  hairs  thinly  scattered  over  the  surface  cf  ] 
their  btKhes.      They  generally  have   sixteen   legs.      Some,  J 
however,  want  the  first  pair  of  prop-legs,  Iiaving  only  foiu^'i 
teen   in   all.      They  undergo   their  transformations   in   the  i 
buiTows   or   cases   that  have  served   them   for   habitatiotu,  1 
either  with  or  without  the  additional  covering  of  a  coeooQ  [ 
spun  within  their  places  of  abode.     Tlic  chrj-salids  are  of 
a  brawn  color,  and  are  rather  more  slender  than  thoite  of  ' 
other  moths.     In  the  winged  state  tlioy  vary  greatly  bodl 
in  form  and  coUir.     They  all  agi'ee,  however,  in  having  thft  | 
wings  long  anil  namiw,  and  folded  or  wrapped  around  tlia  ( 
boily,  more  or  less  closely,  when  they  are  at  rest.     Thetr-| 
antenniB   are  bristle-shaped,   and   very  rarely  feathered   ia  f 
either  sex.     Some  of  them  have  four  feelers,  others  only  i 
two ;  and  the  spiral  tongue  is  short.     Most  of  these  winged  I 
moths  are  very  small ;  indeed,  tlie  least  of  the  Lepidoptera  J 
belong  to  this  tribe.     They  have  been  divided  by  some  nat-l 
uralists  into  two,  and  by  others  into  thi-ee  groups,  namelyVJ 
QranihuloB,  YponomeHtad(e,  and  Ttneadae,  the  difTonmcea  be^J 
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tww.'ii  wliicii  it  is  not  necessary  particularly  to  notice  in  tliia 
place. 

Some  moth-worms  burrow  into  leaves,  and  make  winiUng 
passages  In  tlie  pulpy  substance  thereof,  under  the  skin ; 
some  bore  into  the  stems  of  plants ;  and  a  few  are  found 
only  on  the  surface  of  leaves,  or  on  roots.  Living  plants, 
however,  form  but  a  small  part  of  the  food  of  the  Tinefe, 
most  of  which  subsist  on  other  substances ;  and,  for  this 
reason,  they  would  have  been  passed  by  without  further 
notice,  were  it  not  for  the  depredations  of  certain  species 
on  some  of  our  most  valuable  possessions.  Most  of  these 
pests  are  foreign  insects,  and  have  been  introduced  into  this 
country  from  abroad ;  it  will  not,  therefore,  be  in  my  power 
to  offer  anything  absolutely  new  about  them.  Nevertheless, 
a  few  remarks  on  some  of  the  most  remarkable  or  destruc- 
tive of  these  motlis  may  not  be  wholly  useless  or  unaccept- 
able to  those  persona  for  whom  this  treatise  was  particularly 
designed. 

The  largest  insects  of  this  tribe  belong  to  the  gi-oup  called 
Cramuid.e.  or  Crambians,  among  wliich  the  bee-moth  or 
wax-moth  is  to  be  placed.  This  pernicious  insect  was  well 
known  to  the  ancients,  and  we  find  it  mentioned,  under 
the  name  of  Tinea,  in  the  works  of  Virgil  and  Columella,* 
old  Roman  writers  on  husbandry.  In  the  winged  state, 
the  male  and  female  differ  so  much  in  size,  color,  and  in 
the  form  of  their  fore  wings,  tliat  they  were  supposed,  by 
Linuffius  and  by  some  other  naturalists,  to  be  different  spe- 
cies, and  accordingly  received  two 
different  namcs-t  To  avoid  confu- 
sion, it  will  be  best  to  adopt  the 
scientific  name  given  to  the  bee-moth 
by  Fabric  ins,  who  called  it  OaUtria 
sereana  (Fig.  240),  tliat  is,  the  wax 
Gtdleiia,    because,   in    its    caterpillar 
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state,  it  eats  beeswax.  Doubtless  it  was  first  broagbt  1 
tliis  country,  witli  the  comman  liive-bee,  from  Eiyojw,  wlier< 
it  is  verj-  abundant,  and  does  much  mischief  in  hives.  Ve 
few  of  tlie  Tlnece  exceed  or  even  equal  it  in  size, 
periect  or  adult  state  it  is  a  winged  moth  or  miller,  measui 
ing,  fnim  the  head  to  the  tip  of  the  closed  wings,  fri>p 
five  eighths  to  three  quarters  of  an  inch  in  length,  and  i 
wings  ex]iand  from  one  inch  and  one  tenth  to  i 
and  fnur  tentiis.  The  feelers  are  two  in  ntimbor ;  and  thaj 
tongue  is  very  short,  and  hardly  visible.  The  fore  wingi 
simt  together  flatly  on  the  top  of  the  back,  slope  steeplyfl 
downwards  at  the  sides,  and  are  turned  up  at  tlie  end| 
somowhat  like  the  tail  of  a  fowl.  This  resemblance  prob- 
ably suggested  the  name  of  tlie  genus,  Galleria,  which  e 
to  have  been  derived  from  the  Latin  word  for  a  fowl,  Tht 
male  is  of  a  dusty  gray  color ;  his  fore  wings  are  more  i 
less  glossed  and  streaked  with  purple-brown  on  the  oute 
edge,  tliey  have  a  few  dark  brown  spots  near  the  inner 
margin,  and  they  are  scalloped  or  notched  inwardly  at  the 
end ;  his  bind  wings  are  light  yellowish-gray,  with  whitish 
fringes.  The  female  ia  much  larger  than  the  male,  and 
much  darker-colored ;  her  fore  wings  are  proporiionaJly 
longer,  not  so  deeply  notched  on  the  outer  hind  margin, 
and  not  so  much  turned  up  at  the  end ;  they  are  more 
tinged  with  pnrple-brown,  sprinkled  with  dai-ker  spots ;  and 
tho  hind  wings  are  dirty  or  grayish  white.  There  are  two 
broods  of  these  insects  in  tlie  course  of  a  year.  Some  winged 
moths  of  the  first  brood  begin  to  appear  towards  the  end 
of  April,  or  early  in  May ;  those  of  the  second  br^od  are 
most  abundant  in  August ;  but  between  these  periods,  and 
even  later,  others  come  to  perfection,  and  conse<]uently  some 
of  them  may  be  found  during  the  grtrnter  part  of  the  suminer. 
By  day  they  remain  quiet  on  the  sides  or  in  tlie  crt^viccs 
of  the  bee-house ;  but,  if  disturbed  at  this  time,  they  open 
their  wings  a  little,  and  spring  or  glido  swiftly  away,  so 
that  it  is  veiy  difficult  to  seize  or  to  hold  ihem.     In  the 
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evening  they  take  wing,  when  the  bees  are  at  rest,  and 
hover  around  the  hive,  till,  having  found  the  door,  they 
go  in  and  lay  their  eggs.  Those  that  are  prevented  by 
the  crowd,  or  by  any  other  cause,  from  getting  wiiiiin  the 
hive,  lay  their  eggs  on  the  outside,  or  on  tlio  stand,  and 
the  little  worm-like  caterpillars  hatched  tlierefrom  easily 
creep  into  the  hive  through  the  cracks,  or  gnaw  a  passage 
for  ihomselves  under  the  edges  of  it. 

These  caterpillars,  at  first,  are  not  thicker  than  a  tliread. 
They  have  sixteen  legs.  Their  bodies  are  soft  and  tender, 
and  of  a  yellowish- white  color,  sprinkled  witli  a  few  Httie 
bronniisli  dots,  from  each  of  which  proceeds  a  short  hair; 
their  heads  are  brown  and  shelly,  and  there  are  two  brown 
spots  oil  the  lop  of  the  firal  ring.  Weak  as  they  are,  and 
nnjirovided  with  any  natural  means  of  defence,  destined,  too, 
to  ilwell  in  tlie  midst  of  the  populous  hive,  surrounded  by 
watchful  and  well-armed  enemies,  at  whose  expense  they  live, 
they  are  taught  how  to  shield  tliemselves  against  tlie  ven- 
geance of  the  bees,  and  pass  safely  and  unseen  in  every  di- 
rection tlirougb  the  waxen  cells,  which  they  break  do^vn  and 
destroy.  Beeswax  is  their  only  food,  and  they  prefer  the 
old  to  the  new  comb,  and  are  always  found  most  numerous 
in  the  upper  part  of  the  hive,  where  the  oldest  honeycomb 
b  Wlged.  It  is  not  a  little  wonderful,  that  these  insects 
should  bu  able  to  get  any  nourishment  from  wax,  a  sub- 
stance which  other  animals  cannot  digest  at  all ;  but  tboy 

J  created  with  an  appetite  for  it,  and  with  such  extraor- 
dinary powers  of  digestion,  that  they  tlirive  well  upon  this 
kind  of  food. 

As  soon  as  they  are  hatched  they  begin  to  spin  ;  and 
each  one  makes  tor  itself  a  tough  silken  tube,  wherein  it 
can  easily  turn  around,  and  move  backwards  or  forwards 
at  pleasure.  During  the  day  tliey  remain  concealed  in  their 
silken  tubes ;  but  at  night,  when  the  bees  cannot  see  them, 
devour   the  wax  wltliin    tlieir 


tliey  < 
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reach.     As  they  increase  in  size,  they  lengthen  and  enlarge 
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their  dwellings,  and  cover  them  on  the  outside  with  a  f 
ing  of  gmins  of  wax  mixed  wiili.  their  own  castings,  whid 
resemble  gunpowder.     Protected  by  tliis   coadiig  &om  I 
stings  of  the  bees,  they  work  tlieir  way  tliroiigb  the  combs 
gnaw  them  to  pieces,  and  iill  the  hive  with  tlicir  filthy  webs  fl 
till   at  last  tlio  discouraged  bees,  whose  diligence  and  nkU] 
are  of  no  more  use  to  them  in  contending  with  ilieir  nn- 
seen  foes,  tlian  their  superior  size  and  jiowerful  weapons,  are  ' 
compelled  to  abandon  their  perishing  brood  and  tlieir  k 
Stores,  and  leave  the  desolated  hive  to  the  sole   possessi(mV 
of  the  miserable    spoilers.      These   caterpillars  grow  to   tits 
length  of  an  inch  or  a  littlu  more,  and  come  to  their  foil 
size  in  about  tliree  weeks.      They  then  spin  their  t 
which  are  strong  silken  pods,  of  an  oblong  oval  sliape,  aud'l 
about  one  inch  in  length,  and  are  often  clustered  together  inl 
great  numbers  in  the  top  of  the  liive.     Some  time  afterwardsi 
the  bisects  in  tliese  cocoons  change  to  cbrysalids  of  a  light 
brown  color,  rough  on  the  back,  and  with  an  elevated  dark 
brown  line  upon  it  from  one  end  to  the  other.     When  thia 
transformation   happens  in   the  autumn,  the  itisects  remain 
without  furtlier  change  till  the  spring,  and  tliea  burst  open 
tlieir  cocoons,  and  come  tbrth  with  wings.      Those  which 
become  cbrysalids  in  the  early  part  of  summer  are  tnuis- 
formed  to  winged  moths  fourteen  days  afterwards,  aiid  im- 
mediately pair,  lay  their  eggs,  and  die. 

Bees  sufier  most  from  the  depredations  of  these  in&ficts 
in  hot  and  dry  summers.  Strong  and  healthy  swarms,  pro- 
vided with  a  constant  supply  of  food  near  home,  more  often 
escape  than  small  and  weak  ones.  When  tlie  motli-worms 
have  established  tliemselves  in  a  hive,  tlieir  presence  is  made 
known  to  tis  by  the  Uttle  fi-agments  of  wax,  and  the  Mack 
grains  scattered  by  them  over  the  floor.  Means  should 
then  be  taken,  witlioul  delay,  to  dislodge  the  depredators 
and  invigorate  the  swarm.  These  arc  so  ftilly  described  . 
in  Dr.  Thacher's  "  Treatise  on  tlie  Manafjenient  of  Bees," 
and  in  other  works  on  tlie  same  subject,  that  I  sliall  limit 
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myself  to  a  few  remarks,  and  refer  tlie  reader  for  further 
particulars  to  these  works.  Kollar  states  that  there  is  init 
one  sure  method  of  clearing  bee-liives  of  the  motli,  and  tliis 
is  to  look  for  and  destroy  the  caterpillars  or  moth-worms 
and  the  chrysalids;  and  he  advises  that  tlie  hives  should 
be  examined,  for  this  poi'pose,  once  a  week,  and  that  all 
the  weba  and  cocoons,  with  the  insects  in  tliem,  should  be 
taken  out  and  deatroj-ed.  At  all  events,  the  examination 
ought  to  Iks  made  evei-y  year,  early  in  September,  when 
the  cocoons  will  be  found  in  greater  numbers  than  at  any 
other  time,  and  should  be  carefully  removed  and  burned. 
The  winged  moths  are  very  fond  of  sweets  ;  and  if  shallow 
vessels,  containing  a  mixture  of  honey  or  sugar,  with  vin- 
egar and  water,  are  placed  near  tlie  bee-house  in  the  even- 
ing, tlie  moths  will  get  into  them  and  be  drowned.  In  this 
way  great  numbers  may  }>e  caught  every  night.  Several 
kinds  of  hives  and  bee-houses  have  been  contrived  and  rec- 
ommended, for  the  purpose  of  keeping  out  the  bee-moth ;  * 
but  it  does  not  appear  that  any  of  them  entirely  supersede 
the  necessity  for  the  measures  above  recommended. 

Tlie  various  kinds  of  destructive  mollis  found  in  houses, 
stores,  bams,  granaries,  and  milts,  are  mostly  very  small 
insects ;  the  largest  of  them,  when  arrived  at  maturity,  ex- 
panding their  wings  only  about  eight  tenths  of  an  inclu 
The  ravages  of  some  of  tliese  Hltle  creatures  are  too  well 
known  to  need  a  particular  description.  Among  tliem  may 
be  mentjoned  tlie  clothes-moth  (^Tinea  vfstianella),  tlio  ta- 
pestry or  carpet-moth  (21  tajteUdlix),  the  fiiv-moth  (2*.  yd- 
lionella),  the  haii'-moth  (^T.  Vrinella),  and  the  grain-moth 
(r.  •/ranella),  with  some  others,  belonging  to  a  group  which 
may  he  called  Tineans  (Tisear.e)  ;  also  the  pack-moth 
(^AnaeampsU  sarciteUa),  which  is  very  destructive  to  wool 
and  fabrics  made  of  this  material,  and  the  Angoumois  grain- 
motli  (^BtUalis  cerealella),  both  of  which  are  to  be  included 
among  the  Tponomeutiana,  In  the  cabinet  of  the  Boston 
Society  of  Natural  History,  the  cases  containing  the  large 
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and  beautiful  collection  of  shells  were  formerly  lined  with 
fine  while   flannel.      In    this   some  mollis  soon  established 
themselves,   multiplied  very  fast,  and,  in   the   course   of  i 
few  years,  did  ao  much  damage  that  it  became  necesaari 
entirely    to    remove    the    nioth-e 
linings.     In  their  winged  staU;  tlie 
~fy"  moths    (Fig.    341)    were    of   a    ligM 

^^\lj^^  buff  color,  with  the  lustre  of  satin, 

^^^^VH^^^^p     and  had  a  tliick  omngc-colored  tufti 
^^^^T 1 1^^^^     on    the   forehead ;    the    wings    were  T 
'     '  deeply  fringed,  and  tlie  first  pair  were  , 

lancc-sJmped,  and  expanded  rather  more  than  half  an  inclul 
Tliis  spucies  agrees  very  well  with  the  description  givenj 
by  tlie  old  naturalists,  of  tlic  Tinea 
fiavifmnUlla*  (¥\^.  242,  larva,  naiuraH 
size  and  magnified),  or  the  orange- 
fronted  Tinea,  and  with  Wood's  fig- 
ure of  Tinea  destructor,  the  destroyt^. 
Should  it  prove  to  be  different  from  these,  it  may  he  named 
the  siitiii-huff  moili,  Ohjccla  of  natural  history  are  very 
apt  to  ho  injured  by  another  moth,  closely  resembling  the 
foregoing,  and  differing  from  it  cliiefiy  in  being  somewhat 
smaller,  and  in  having  the  hind  wings  tinged  with  gray. 
Chocolate,  as  Rijaumur  has  remarked,  is  devourwl  by  an- 
other Tinea,  whoso  little  silken  cases  are  often  seen  Ijetwccn 
the  cakes,  and  I  have  also  found  them  in  chocolate  put  up 
ill  tin  cases.  Other  articles  of  food  are  also  devourwl  by 
some  of  tliese  Tine^B,  and  even  our  books  ore  not  sjiarud 
hy  them. 

Tlie  Tineans,  in  tlie  winged  state,  have  four  short  and 
slender  feelers,  a  thick  tnfl  on  the  forehead,  and  verj'  nar- 
row wings,  which  are  deeply  fringed.  Tiiey  lay  tlieir 
mostly  in  the  sjjring,  in  May  and  June,  and  die  imme- 
diately afterwards.  The  eggs  (according  to  Ditreilte  and 
Duponiliel,   from  whose  works   the  following    remarks   i 

•  Not  Ilio  Iliilia  Sarifronlrlla  uf  lliu  Kiiglisli  oatoinDlngiit*, 
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chiefly  extracted)  are  hatched  in  fifteen  days,  ami  the  little 
wliilisli  catcrpillare  or  moth-worms  proceeding  therefrom  im- 
mediately begin  to  giiaw  the  substances  within  their  reach, 
and  cover  themselvea  with  the  fragments,  aliaping  tliera  into 
little  hollow  rolls  and  lining  them  with  silk.  They  pass 
tile  summer  within  these  rolls,  some  carrying  them  about 
on  their  backs  as  they  move  along,  and  oiliers  fastening 
tliem  to  tiie  substance  tliey  are  eating;  and  they  enlarge 
them  from  tijne  to  time  by  adding  portions  to  the  two  open 
extremities,  and  by  gores  set  into  the  sides,  which  they 
slit  open  for  this  purpose.  Concealed  within  tlieir  movable 
cases,  or  in  their  lint-covered  burrows,  they  carry  on  the 
work  of  destruction  through  the  summer;  but  in  tlie  au- 
tumn tliey  leave  off  eating,  make  fstst  their  habitations,  and 
remain  at  rest  and  seemingly  torjiid  through  tho  winter. 
Early  in  the  spring  they  change  to  chrysalids  within  thoiv 
cases,  and  in  abonl  twentv  days  afterwards  are  tmnslbrmed 
to  winged  moths,  and  come  forth,  and  fly  about  in  the 
evening,  till  they  have  paired  and  are  ready  to  lay  their 
eggs.  Tliey  then  contrive  to  slip  tlirough  cracks  into  dark 
closets,  chests,  and  drawers,  under  the  edges  of  carpets,  in 
the  folds  of  curtains  and  of  garments  hanging  up,  and  into 
various  other  ]ilaces,  where  they  immediately  lay  the  founda- 
tion for  a  new  colony  of  destructive  motli-worms. 

Early  in  June  the  jinident  housekeeper  will  take  care 
to  heat  up  their  quarters  and  put  them  to  flight,  or  to 
disturb  tliem  so  as  to  defi;at  their  designs  and  destroy  their 
eggs  and  young.  With  this  view  wardrobes,  closets,  draw- 
ers, and  chests  will  be  laid  open,  and  emptied  of  tlieir  con- 
tents, and  all  woollen  garments,  and  bedding,  fiirs,  leathers, 
carpets,  curtains,  and  the  like,  will  be  removed  and  exposed 
to  tile  air,  and  to  the  heat  of  the  suu,  for  several  hours 
togetlicr,  and  will  not  be  put  back  in  their  places  without 
S  thorough  brushing,  beating,  or  shaking.  By  these  means, 
the  motlis  and  tlieir  eggs  will  be  dislodged  and  destroyed. 
In  old  houses,  that  are  much  infested  by  moths,  the  cracks 
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ill  the  floors,  in  tlie  wainscot,  around  the  walls  and  shelTi 
of  closets,  and  even  in  the  fiimiture  used  for  holding  clothes 
should  be  brushed  over  with  spirits  of  turpeutJue.  Powderc 
blaclc  pepper,  strewed  under  the  edges  of  carpets,  is  said 
to  repel  moths.  Sheets  of  paper  sprinkled  with  spirits  of 
turpentine,  camphor  in  coarse  powder,  leaves  of  tobacco, 
or  shavinn^  of  Russia  leather,  should  bu  placetl  among  the 
clothes,  when  they  are  laid  aside  for  the  simimer. 

Furs,  plumes,  and  other  small  articles,    not   in   constant 
use,   are   best  preser^-ed  by  being  put,  with  a  few  tobacco- 
leaves,  or  bits  of  camphor,  into  bags  made  of  thick  brown 
paper,  and  closely  sewed  or  pasted  up  at  the  end.     Chust4 
of  cam] ihor- wood,  red  cedar,  or  of  Spanish  cedai-,  are  foum 
to  be  the  best  for  keeping  all  articles  from  motlis  and  othal 
vermin.     The  clodi  linings  of  carriages  can  be  secured  for 
ever  from  the  attacks  of  moths  by  being  washed  or  spongi 
on  both  siiles  with  a  solution  of  tlie  corrosive  sublimate  < 
mercury  in  alcohol,  made  just  strong  enough  not  to  loain 
a  white  stain  on  a  black  feather.     Moths  can  be  killed  I 
fumigating  the  article  containing  them  with  tobacco-smoloj 
or  with  sulphur,  or  by  shutting  it  in  a  tight  vessel  i 
then  plunging  tlie  latter  into  hoihng  water,  or  exposing  i 
to  steam,  fur  the  space  of  fifteen  minutes,  or  by  putting  t 
into  an  oven  healed  to  about  one  himdred  and  fifty  degi 
of  Fahrenheit's  thermometer. 

Stored  grain  is  exposed  to  much  injury  from  the  depre 
dations  of  two  little  moths,  in  Europe,  and  is  attacked  i 
the  same  way,  and  apparently  by  the  same  insects,  in  t 
country.     Not  having  had  sufficient  opportimity  to  exu 
these  insects  myself,  I  have  been  obliged  to  i-ely  upon  t 
accounts  given  by  foreign  writers  for  must  of  the  foUowiufl 
particulars  respecting  their  history. 

The  European  grain-moth  (^Tinea   ifrajieUa),  in  its  per- 
fected  state,  is  a  winged   insect,  between   three   and   four 
tenths  of  an  inch  long,  ftota.  the  head  to  the  tip  of  its  v 
and  expands  six  tenths  of  an  inch.    It  has  a  whitisb  ' 
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on  its  forehead;  its  long  and  narrow  wings  cover  its  back 
like  a.  eloping  roof,  are  a  little  tamed  ap  bcliind,  and  aru 
edged  with  a  wide  fringe.  Its  fore  wings  are  glossy,  like 
satin,  and  are  marhlud  with  white  or  gray,  light  brown, 
and  dark  brown  or  blackish  spots,  and  there  is  always  one 
dark  square  spot  near  the  middle  of  the  outer  edge.  Its 
hind  wings  are  blackish.  Some  of  these  wIngG<l  moths 
appear  in  May,  others  in  July  and  August,  at  which  times 
they  lay  their  eggs ;  for  tliere  are  two  broods  of  them  in 
the  course  of  the  year.  The  young  from  the  first-laid  eggs 
come  to  tlieir  growth  and  finish  their  transformations  in 
six  weeks  or  two  months;  the  others  live  through  the  win- 
ter, and  turn  to  winged  moths  in  the  following  spring. 
The  young  moth-worms  (Plate  VII.  Fig.  6)  do  not  bur- 
row into  the  gi"ain,  as  has  been  asserted  by  some  writers, 
who  sei'm  to  have  confounded  them  witli  the  Angoumois 
grain-worms ;  but,  as  soon  as  tliey  are  hatclied,  they  begin 
to  gnaw  (he  grain  and  cover  themselves  witli  the  fragments, 
which  they  line  with  a  silken  web.  As  tliey  increase  in 
size,  they  fasten  together  several  grains  with  tlieir  webs 
(Plate  VII.  Pig.  7),  so  as  to  make  a  larger  cavity,  wherein 
thoy  live.  After  a  while,  becoming  uneasy  in  their  confined 
habitations,  they  come  out,  and  wander  over  the  gn\in, 
spinning  tlieir  threads  as  they  go,  till  they  Iiave  found  a 
suitable  place  wherein  to  make  their  cocoons.  Thus  wheat, 
rye,  barley,  aud  oats,  all  of  which  they  attack,  will  be  found 
full  of  lumps  of  grains  cemented  together  by  these  corn- 
worms,  as  they  are  sometimes  called ;  and  when  they  are 
very  numerous,  the  whole  surface  of  the  gi'ain  in  the  bin 
will  be  covered  with  a  thick  crust  of  webs  and  of  adhering 
grains. 

These  destructive  corn-worms  are  really  soft  and  naked 
caterpillars,  of  a  cylindrical  shape,  tapering  a  little  at  each 
end,  and  are  provided  with  sixteen  legs,  the  first  three  pairs 
of  which  are  conical  and  jointed,  and  ttie  others  fleshy  and 
warl~hke.     Wlien  fully  grown,  they  measure  four  or  five 


tenths  of  a 


incli  i 


length,  and  are  of  a  light  ochre  or 


buff  color,  with  a  reddish  head.  When  about  sis  weeks 
old,  they  leave  the  grain,  and  get  into  cracks,  or  around 
the  sides  of  corn-bins,  and  each  one  then  makes  itself 
little  oval  pod  or  cocoon,  ahont  as  large  as  a  grain  of  wheat.' 
The  insects  of  the  first  brood,  as  before  said,  come  out  of 
their  cocoons,  in  the  winged  form,  in  July  and  August, 
and  lay  their  eggs  for  another  brood;  the  otbere  reinaia 
miehanged  in  their  cocoons,  through  the  winter,  and  tak« 
the  chrysalis  form  in  March  or  April  following.  Three 
weeks  afterwarda,  the  shining  brown  chrysalis  forces  itsolf 
part  way  out  of  the  cocoon,  hy  the  lielp  of  some  Httlo  sharp 
points  on  its  tail,  and  bursts  open  at  the  other  end,  so  aa 
to  allow  the  moth  therein  confined  to  come  forth. 

From  various  statements,  deficient  however  in  exactness, 
that  have  appeared  in  some  of  our  agricultural  jonrnala, 
I  am  led  to  think  that  this  corn-moth,  or  an  insect  much 
like  it  in  its  habits,  prevails  in  all  parts  of  tlie  country,, 
and  that  it  lias  generally  been  mistaken  for  the  grain-weevil 
Many  years  ago  I  remember  to  have  seen  oats  and  shelled 
corn  (maize)  affected  in  the  way  above  described ;  and  Di 
Asa  Fitcli  has  fiivorod  me  with  a  gi-ain-moth,  obtained  in 
a  flour-mill  at  East  Greenwich,  New  York,  which  agreed 
with  the  descriptions  and  figures  of  the  European  Tinea 
granclla.  In  some  remarks  upon  this  insect  in  the  Albany 
"Cidtivator,"  for  January,  1847,  he  states  that  the  Amer-- 
lean  insect  was  observed  to  make  its  cocoon  within  th 
webs  among  the  grain,  uistead  of  retiring  therefrom  wht-n 
about  to  undergo  its  transformationa.  The  habits  of  tlie' 
European  grain-moth  are  probably  sometimes  varied 
although  most  writers  on  its  history  agree  in  saying  that 
the  insect  leaves  the  grain  and  conceals  itself  in  crevices 
of  tlie  granary  when  preparing  to  make  its  cocoon,  Ohvier*' 
expressly  states  that  it  undergoes  its  transformation  in  its 
weh  among  the  grain. 

■  Euoyolopidlo  UiJtIioiIiqne,  [ntectes,  Tom.  IV.  p.  lit 


4 


THii    ANQOUMOIS    GRAIN-SIOTH. 


499 


There  is  another  grain-molli,  wliicli,  at  various  times, 
has  Iteeii  found  to  be  more  destructive  in  granaries,  in  some 
provinces  of  France,  than  the  preceding  kind.  It  is  the 
Angoumois  motli,  or  Anacampins  (^Butalis)  cercaleUa,  an 
insect  evidently  belonging  to  the  family  of  Yponometjtadjb, 
or  Yponomeutiana.  The  winged  moths  of  tliia  group  have 
only  two  visible  feelers,  and  these  are  generally  long,  slender, 
and  curved  over  tlieir  heads.  Their  narrow  wings  most 
oflen  overlap  each  other,  and  cover  their  backs  horizontally 
when  shut.  It  is  stated  in  the  "Introduction  to  Entoraol- 
og)',"*  by  the  Rev  Mr.  Kirby  and  Mr.  Spence,  tliat  the 
insect  under  consideration  is  not  yet  named.  This,  how- 
ever, is  a  mistake ;  for  it  -was  named  Aladta  cerealdla,  by 
Olivier.'f"  as  long  ago  as  tlie  year  1789.  Olivier's  name 
for  it  appears  also  to  have  been  overlooked  by  Latreille, 
who  has  given  it  that  of  (Ecopliora  granellii.\  Moreover, 
tlie  writers  of  the  "Introduction"  have  extracted  from  the 
works  of  R(^aumur§  an  account  of  the  habits  of  this  insect, 
which  they  call  Tinea  Hvrdei  and  Yptolophus  ffraiielliii<,\\ 
without  seeming  to  be  aware  that  it  is  the  same  as  the 
Angoumois  moth.  In  the  first  edition  of  this  treatise,  I 
stated  that  "  the  Angoumois  grsun-raoth  probably  Iiolongs 
to  tlie  modem  genus  Anacamp»h,  a  word  derived  from  the 
Greek,  and  signifjHng  recui-ved,  in  allusion  to  the  direction 
of  the  fbelera  of  the  moths."  To  this  genus,  as  understood 
by  most  English  entomologists,  it  certainly  does  belong ; 
but  Mr.  Curtis  is  disposed  to  place  it  in  his  genus  Lovirwi, 
including  certain  species  which  ho  has  separated  from  Ana- 
campnit.  The  French  naturalist  Duponcliel,  who  has  di-- 
scribed  and  figured  it  in  tlie  fourth  volume  of  the  Sup- 
plement to   his   "  Histoire   Naturelle   des   L(Spidoptcres   de 

•  FUUi  edlUon,  Vol.  I.  p.  ITS. 

t  EiioycUq»*dio  Mi'tliodlquo,  Hlit  NaU  Imecfe*,  Tom.  IV.  p.  lai.    Sea  iIm 
Bn^rinV  fllltlrui  of  Tign^'a  HiiTnlra  NhU  det  lDicct«a,  Tom.  IX.  p.  SUl. 
t  Curler's  R^giw  Animal,  9el  eilitlan. 
f  Mimolroi,  Tom.  II.  p,  *8a. 
g  Introdoelioii  to  Ijiloinologj,  Vol.  I.  p.  lit. 


500 


LKPIDOPTERA. 


France,"  refers  this  insect  to  the  genus  Sutdia,  which  name 
I  have  tliought  proper  now  to  adopt. 

For  more  than  a  century,  this  insect  has  prevailed  in 
the  western  parts  of  France,  and  has  gradually  been  ex- 
tending in  an  easterly  and  northerly  direction.  In  the  year 
1736,  the  French  naturalist  Rdamuur  pubUslied  an  interest- 
ing account  of  it,  illustrated  by  mde  figures,  in  the  aecond 
volume  of  his  instructive  "  Mdmoires."  He  found  it  to  l>e 
very  injurious  to  stored  barlev,  at  Lujon,  in  the  province 
of  La  A^eudi^e,  and  ascertained  that  it  destroyed  wheat  also. 
In  the  adjacent  province  of  Angoumois,  it  continued  to 
increase  for  many  years,  till  at  length  the  attention  of  gov- 
ernment was. directed  to  its  fearful  depredations.  Tliis  was 
in  17(50,  when  the  insect  was  found  to  swarm  in  all  tlic 
wheat-fields  and  granaries  of  iVngoumois  and  of  the  neigh- 
boring provinces,  and  the  afflicted  inhabitants  were  thereby 
deprived  not  only  of  their  principal  staple,  wherewith  they 
were  wont  to  pay  their  annual  rents,  their  taxes,  and  their 
tithes,  but  were  threatened  with  famine  and  pestilence  from 
the  want  of  wholesome  bread.  Two  members  of  the  Acad- 
emy of  Sciences  of  Paris,  the  celebrated  Duhamel  du  Mon- 
ccau  and  M.  Tillet,  were  theti  commissioned  to  visit  tlio 
jiro\-inee  of  Angoumois,  and  inquire  into  the  nature  of  tliis 
destructive  insect.  Tlie  result  of  their  inquiries  was  com- 
municated to  the  Academy,  in  whose  liistory  and  memoirs 
it  may  be  found,  and  was  also  subsequently  republished 
in  a  se]jarate  volume."  From  this  work,  and  from  the 
"  Xli^moirea "  of  Reaumur,  the  following  particulars  are  de- 
rived. 

The  Angoumois  grain-msect,  in  its  perfected  state,  is  a    i 
little  moth,  of  a  pale  ciimamon-brown  color  above,  having    ' 
the  lustre  of  satin,  with  narrow  broadly  fringed  hind  wings 
of  an  ashen  or  leaden  color,  two  tliread-ltke  antenna^  con- 

•  "  Hlstoira  d'nn  Iiuocte  qni  dSvope  tea  Grain*  ile  J'Aogouinoi!,"  llmo,  Paiii, 
ITDS.  SMnleo"tIiaii:irsdorAencl^iii1a  Rofklo  do*  Bai«D«w,"  Ai>iii*c  I'fll,  p.  it, 
B'.ii!  ■■  Miimairu,"  p.  9SP,  4I>>,  Purlt,  ITeS. 
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sisting  of  numerous  beaded  joints,  a  spiral  tongue  of  mod- 
erate length,  and  two  tapering  feelers,  turned  over  its  head. 
It  lays  from  sixty  to  ninety  eggs,  placing  them  in  clusters 
of  twenty  or  more  on  a  single  grain.  From  these  are 
hatched,  in  from  four  to  six  days,  little  worm-like  cater- 
pillars, not  thicker  than  a  hair.  These  immediately  dis- 
perse, and  each  one  selects  for  itself  a  single  grain,  and 
burrows  therein  at  the  most  tender  part,  commonly  the 
place  whence  the  plumule  comes  forth.  Remaining  there 
concealed,  it  devours  the  mealy  substance  within  the  hull; 
and  this  destruction  goes  on  so  secretly,  as  only  to  be  de- 
tected by  the  softness  of  the  grain  or  the  loss  of  its  weight. 
When  fiilly  grown,  this  caterpillar  is  not  more  tlian  one 
fifth  of  an  inch  long.  It  is  of  a  white  color,  with  a  brown- 
ish head ;  and  it  has  six  small  jointed  legs,  and  ten  ex- 
tremely small  wart-like  prop-legs.  Having  eaten  out  the 
heart  of  the  grain,  which  is  just  enough  for  all  its  wants, 
it  spins  a  silken  web  or  curtain  to  divide  the  hollow,  length- 
wise, into  two  unequal  parts,  the  smaller  containing  the 
rejected  ftagments  of  its  food,  and  the  larger  cavity  serving 
instead  of  a  cocoon,  wherein  the  insect  undergoes  its  trans- 
formations. Before  turning  to  a  chrysalis  it  gnaws  a  small 
hole  nearly  or  quite  tlurough  the  hull,  and  sometimes  also 
through  the  chaffy  covering  of  the  grain,  tlu*ough  which  it 
can  make  its  escape  easily  when  it  becomes  a  winged  moth. 
The  insects  of  the  first,  or  summer  brood,  come  to  ma- 
turity in  about  three  weeks,  remain  but  a  short  time  in 
the  chrysalis  state,  and  turn  to  winged  moths  in  the  au- 
tumn, and  at  this  time  may  be  found,  in  the  evening,  in 
great  numbers,  laying  their  eggs  on  the  grain  stored  in 
bams  and  irranaries.  The  moth-worms  of  the  second  brood 
remain  in  the  grain  through  the  winter,  and  do  not  change 
to  winged  insects  till  the  following  summer,  when  they 
come  out,  fly  into  the  fields  in  the  night,  and  lay  their  eggs 
on  the  young  ears  of  the  growing  grain.  Although  there 
seem  to  be  two  principal  broods  in  the  course  of  a  year, 
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we  arc  not  to  imderatand  timt  theae  aro  tlie  only  ones;  for  I 
Freiioh  writers  inform  ua,  that  otlitTs  aro  pi-oJuced  during 
ihe  whole  summer,  aiid  that  the  production  of  the  in.tects 
is  accelerated  or  rutardfd  hy  differences  in  the  tempciuture 
of  the  air.*  When  damaged  grain  is  sown,  it  cornea  up 
very  tliiii ;  tlie  infected  kernels  seldom  sprout,  but  the  in- 
sects lodged  in  them  remain  alivo,  finish  tlieir  transforma- 
tions in  the  field,  and  in  due  time  come  out  of  the  ground 
in  the  winged  form. 

To  tlie  foregoing  skotrh  must  now  Iw  added  an  aecuunt 
of  an  American  grain-insect,  which,  in  the.  first  edition  of 
this  treatise,  I  suggested  would  prove  to  be  the  same  as 
the  Angouinois  grain-motli.  Having  since  obtained  Bome 
of  these  American  insects  from  various  quarters,  and  having  1 
had  a  colony  of  them  living  and  increasing,  for  tliree  years, 
under  my  own  eye,  I  find  tliem  to  agree,  in  all  essential 
particulars,  with  the  European  species.  Until,  therefore, 
they  are  proved,  by  actual  compai-ison  with  perfect  speci- 
mens of  lliu  hitter,  to  he  absolutely  distinct,  I  must  consider 
it  as  next  to  certain  that  they  are  identical,  and  that  they 
have  been  intrtiduced  into  this  country  from  Europe,  Per- 
haps, hereafter,  the  mode  of  thoir  introduction  may  be  as 
satisfactorily  ascertiunod  as  that  of  the  Hessian  fly.  In  the 
year  MlW,  Colonel  Lnndon  Carter,  of  Sabine  Hall,  Virginia, 
communicated  to  the  American  Philosophical  Society  at  Phila- 
delphia some  interesting  "Observations  concerning  the  Fly- 
Weeril  that  destroys  Wheat"  These  were  printed  in  the 
first  volume  of  tho  "  Tmnsaciions  "  of  the  Society,  and  were 
followed  by  some  remarks  on  the  subject  by  "  the  Comnoittce 
of  llusbandry."  This  is  the  earliest  authentic  account  of 
the  insect  tliut  I  have  met  with.  The  Committee  stated, 
that  "  it  was  said  the  injuiy  of  wheat  from  these  flics  begmi 
in  North  Carolina  alwrnt  forty  years  before,  —  and  that  they 
liad  extended  gradually  from  Carolina  into  Virginia,  Mary- 
land, and  die  lower  counties  of  Delaware,  but  had  not  then 
•  inivior,  EiicyclopWla  M^lliodiiiue,  IdmoM*,  T«n.  IV.  p.  HI. 
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penetrated  into  Pennsylvania  or  passed  the  Delaware."  They 
remarked,  moreover,  that  the  insects  "appeared  to  be  of 
the  same  kind  with  those  that  do  the  like  mischief  in  Europe, 
as  described  to  Mr.  Duhamel  by  a  gentleman  of  Angou- 
mois." 

Mr.  Louis  A.  G.  Bosc,  who  was  sent  by  the  French 
government,  in  1796,  to  this  coimtry,  where  he  spent  several 
years,  found  the  Alucita  cerecUella  "  so  abundant  in  CaroHna 
as  to  extinguish  a  candle  when  he  entered  his  granary  in  the 
night."  *  This  fly- weevil,  or  little  grain-moth,  has  spread 
from  North  Carolina  and  Virginia,  where  its  depredations 
were  first  observed,  into  Kentucky,  and  the  southern  parts 
of  Ohio  and  Indiana,  and  probably  more  or  less  throughout 
the  wheat  region  of  the  adjacent  States,  between  the  thirty- 
sixth  and  fortieth  degrees  of  north  latitude.  But  these  are 
not  the  extreme  limits  of  its  occasional  depredations,  as  it  has 
been  found  even  in  New  England,  where,  however,  its  propa- 
gation seems  to  have  been  limited  by  the  length  and  severity 
of  the  winter.  Wheat,  barley,  oats,  and  Indian  com  suffer 
alike  from  it,  the  last  especially  when  kept  unprotected  more 
than  six  or  eight  months. 

Several  essays  on  this  insect  have  appeared  in  agricultural 
journals,  none  of  which,  however,  were  known  to  me  when 
my  first  account  of  the  Angoumois  moth  was -written.  One 
of  these  is  an  elaborate  article  by  Edward  Ruffin,  Esq.,  of 
Hanover  County,  Virginia,  printed  in  "  The  Farmers'  Regis- 
ter "  for  November,  1833.  The  object  of  the  writer  is  to 
prove,  by  a  series  of  experiments,  that  there  is  a  continued 
reproduction  of  the  insect,  in  stored  grain,  at  short  intervals, 
throughout  the  warm  season,  or  from  the  latter  part  of  June 
till  further  increase  is  checked  by  cold  weather.  Mr.  Ruffin 
thinks  that  but  very  few  eggs  are  deposited  on  com  in  the 
field,  that  these  do  not  ordinarily  hatch  till  the  following 
summer,  and  that  then  they  are  sufficient  to  stock  the  whole 

*  Encyclopddie  M^thodique,  Agriculture,  Tom.  V.  p.  248.  —  Mr.  Bosc,  a  con 
tributor  to  this  work,  resided  some  time  at  Wilmington,  North  Carolina. 
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crop  of  stored  grain  with  their  progeny.  Mr.  Samud  Jw 
(lull,  of  VincGimes,  Indiana,  in  a  short  and  very  sensibUl 
article,  published  in  "  The  Indiana  Farmer  and  Gardener "f 
for  October  4,  1845,  seoma  to  have  come  to  nearly  tliel 
same  conclusions.  Mr.  Richard  Owen,  of  Nt-w  Harmony^ J 
Indiana,  has  given  a  very  good  history  of  this  insect,  a 
panied  with  wooil-cuts,  In  "  The  Cultivator,"  for  July  aiid'l 
November,  184U.  To  this  I  may  have  occasion  again  toj 
refer,  as  also  to  two  other  articles,  on  the  same  subject,  hjrl 
Edward  RufSn,  Esq.,  io  the  aixtli  volume  of "  The  Ameri-1 
cnii  Agriculturist,"  ]>ages  52  and  93,  published  in  Februaiyl 
and  March,  1847. 

In  the  summer  of  1840,  Mr.  E.  C.  Hcrrick,  of  New  Ha- 1 
ven,  Connecticut,  sent  to  me  a  few  grains  of  wheat,  that  had  I 
been  eaten  by  moth-worms  precisely  in  the  same  way  as  grain  I 
is  attacked  by  the  Angoiunois  insect;  and  a  gentleman,  tal 
whom  this  moth-eaten  wheat  was  shown,  informed  me  that  | 
bo  had  seen  grain  thus  affi'cted  in  Maine.  Unfortunately, ' 
the  insects  contained  in  tins  wheat  were  dead  when  received,  I 
having  perished  in  the  chrysalis  state.  Had  they  lived  to  I 
finish  tlieir  transformations,  they  would  have  afforded  ma  I 
an  opportunity  of  ascertaining  their  suspected  identity  with  I 
tlie  fly-weevil  of  Virginia,  and  tlic  Angoumoia  moili  of  I 
France.  All  my  attempts  to  obtain  Bi>ccimena  of  the  fly- 
weevii  from  the  South  and  West  were  unsuccessfiil,  till  the  I 
10th  of  November,  1S4.),  when  I  had  the  pleasure  of  n 
ing  a  parcel  of  damaged  wlieat  and  a  bottle  fiill  of  tlie  mollis  I 
from  Richmond,  Vlrghiia,  through  the  kindness  of  Mr.  John  \ 
Dunlop  Osborne,  then  a  stndent  In  the  Law  School  of  ( 
Harvard  College.  Living  specimens,  and  tlie  insects  in  tho  J 
worm  or  larva  state,  were  still  wanting.  These  were  most  % 
unexpectedly  obtained  nearer  Iiomc. 

The  late  Samuel  M.  Burnside,  Esq.,  of  Worcester,  told  I 
me,  in  the  summer  of  1844,  tliat  he  had  a  quantity  of  com, 
grown   the   year  before,  which   had   Iwcome   infested  with 
insects,  and  that  he  found  great  numbers  of  the  insects,  on  | 
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the  wing,  in  the  room  where  the  com  was  kept.     He  also 
brought  to  me  two  large  ears  of  com  from  the  infected  heap. 
At  diat  time,  I  was  not  aware  that  the  fly- weevil  attacked 
Indian   com,   at  least  in   New   England ;   and   these  ears, 
appearing  sound  externally,  were  rolled  up  in  several  sheets 
of  strong  brown  paper,  securely  tied,  and   laid   away  for 
future  examination.     They  were  forgotten,  however,  till  De- 
cember, 1845,  when,  upon   opening  the  parcel,  I  found  a 
great  quantity  of  dead  moths,  and  several  living  ones,  in  the 
paper.     Every  kernel  appeared  to  have  been  perforated,  and 
many  of  the  kernels  had  three  or  four  holes  in  each  of  them. 
Some  contained  the  insect  in  the  worm  state,  and  some  the 
fully  formed  chrysalis.     The  moths  differed  from  the  Vir- 
ginia fly-weevil  only  in  being  rather  larger,  with   blackish 
fore  legs,  and  in  having  a  more  conspicuous  blackish  spot 
near  the  tips  of  the   feelers,  showing   them  to  be  merely 
varieties  of  the   same   species.     This   remark   seems  to  be 
confirmed  by  the  now  well-known  feet,  that  the  fly-weevil, 
at  the  South  and  West,  attacks  com  as  well  as  wheat,  and 
by  the  statement  of  Mr.  Owen,  tfiat  "the  insect  found  in 
com  does  not  differ  from  that  found  in  wheat ;  it  is  usually," 
says  he,  "  somewhat  larger  than  the  specimens  from  wheat, 
but  this  may  be  owing  to  the  greater  amount  of  nourishment 
which  the  com  has   afforded."     Moreover,  we   learn  from 
the   works   of  Olivier  and   of  Bonafous,*  that   maize  also 
suffers  from  the  Angoumois  moth  in  France,     It  is  related 
that  Ealm,  the  Swedish  traveller,  on  finding  some  bugs  in 
pease   that   he  had   carried   home   from   this  country,  was 
filled  with  alarm,  "  fearing  lest  he  might  thereby  introduce 
so  great  an  evil  into  his  beloved   Sweden."     With  some- 
thing of  the  same  feeling,  on  finding  what  the  insects  were 
that  had  been  depredating  in  my  friend's  corn-bin,  I  put 
the  two  ears  of  com  into  a  large  glass  jar,  and  corked  it 
tight,  to  prevent  the  escape  of  any  moths  that  might  be 

*  Encyclop^die  M^thodique,  Insectes,  Tom.  IV.  p.  121.    Histoire  da  Mais,  pni 
M.  Bonafous,  p.  111. 

64 


506 


LKl-IDOPTEBA. 


developed  from  worms  aiid  chrysalids  remaining  in  the  kei( 
nels.  The  next  June,  a  swarm  of  motha  Appeared  in  T 
jar,  in  wiiich  they  continued  to  propagate  three  yciirs,  e 
cessively,  producing  mollis  in  considerable  quantities  in  JutM 
and  in  August,  with  a  smaller  number  at  various 
mediate  limes,  except  during  tlie  depth  of  winter. 

These  com-motlis,  as  ali-eady  slated,  were  rather  large 
than   those  fiom   the  wheat,  the   wings   of  aomo   of  tiien 
expanding   nearly   six   tenths   of  an   inch.*      The   head  . 
smooth,  and  not  tuftod.     The  antenna  are  thread-like,  witj 
distinctly  marked  joints.     The  feelers  are  long  and  carvo( 
upwards ;  the  terminal  joint  naked,  acute,  and  blackish  not 
the  tip ;  the  second  or  middle  joint  rather  shorter  and  thicl 
er,  hairy  beneath,  and  blackish  on  the  outer  side ;  the  basa 
joint  very  short   and   hairy.      The   tongue  makes 
s])iral  turns,  and,  when  extendetl,  is  about  half  the  length  1 
of  the  antenna;.     The  body  and  fore  winga  are  of  that  tint.l 
of  pale   brownish-gray   which   the   French   call   cofiee   and  1 
milk  color,  and  they  have  the  lustre  of  satin.      The  fom'J 
wings  are  long  and  narrow,  and  ai-e  pointed  at  the  caid; 
together  with    their   wide   fringes,   they  are   more   or   leaa 
sprinkletl  with  blackish  dots,  especially  near  the  tips.      The  * 
hind  wings  are'  blackish,  with   a  leaden  lustre  j   they  are  J 
narrow,  and  are  very  sudilenly  and  obliquely  contracted  to  | 
a  point  at  the  tips;   they  are  entirely  surrounded  witli  a  \ 
blackish  fringe,  which  is  wider  on  the  inner  margin  than  j 
tlio  wing  itself.     They  are  folded  lengthwise,  when  at  rest,,! 
beneath  the  upper  wings.     The  fore  legs  are  blackish,  an4  i 
tlie  hindmost  legs  are  fringed  with  long  hairs  oil  tlio  inner  I 
side.     The  chrysabs  is  obtuse  at  each   end;   the  tail  sur^.l 
rounded  with  a  few  minute  poiTita,  tliree  of  which  arc  Iarger.4 
than  the  rest;   the  rings  of  the  body  are  smooth,  or  nofc.l 

*  Mr-  Ourtln,  probitht]!'  Uiroiigh  luaJvertiinije,  liiu  ilsteil  Ujnt  Balalii  crrMreSn'l 
'■  upnniti  tnihor  mum  thnii  one  incti."  flaLT  an  mail  b  tbo  trua  maa: 
Jiiiininl  iif  tlic  Itufiil  .^giicuUural  Snciolj'  ot  Kofjloiiil,  Vol.  V'll.  |i.  £6.  CompM*  i 
DujM>iiohB],  illsL  Nut.  des  Li'pHopttroa  do  Fraooo,  Sujiplnuaiit,  Toni.  IV.  {IL  '  J 
M,flg.  a. 
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notched;  and  the  wing-cases  extend  nearly  to  the  hinder 
extremity.  The  chrysalis-skin  generally  remains  within  the 
grain  when  the  moth  comes  out;  in  some  few  cases,  how- 
ever, it  was  found  sticking  out  of  the  orifice  in  the  kernel, 
and  sometimes  in  tlie  crevices  between  the  kernels.  The 
foregoing  minute  description,  which  Is  taken  from  perfectly 
fresh  and  uninjured  specimens,  will  serve  to  remove  any 
doubt  as  to  the  genus  and  species  to  which  tliis  corn-moth 
is  to  be  referred. 

It  lias  been  proved  by  experience,  that  the  ravages  of  the 
two  kinds  of  grain-moths  whose  history  has  been  now  given 
can  be  effectually  checked  by  drying  the  damaged  grain 
in  an  oven  or  kiln ;  and  that  a  heat  of  one  hundred  and 
sixty-seven  degrees,  by  Fahrenheit's  thermometer,  continued 
during  twelve  hours,  will  kill  the  insects  in  all  their  forms. 
Indeed,  the  heat  may  be  reduced  to  one  hundred  and  four 
degrees  ^vith  the  same  effect,  but  the  grain  must  then  be 
exposed  to  it  for  the  space  of  two  days.  Insect-mills,  some- 
what like  coffee-roasters  on  a  large  scale,  have  been  invented 
in  France,  for  the  purpose  of  heating  and  agitating  the  in- 
fested wheat,  by  which  the  eggs  and  larvae  of  the  little 
corn-moth,  or  Butalis^  are  destroyed.  Fumigation  in  close 
vessels,  with  the  gas  of  burning  charcoal,  is  found  to  be 
an  effectual  remedy ;  and  Dr.  Herpin  states  that  this  process 
neither  imparts  any  bad  flavor  to  the  grain,  nor  does  it 
impair  its  power  of  vegetating.  He  recommends  also  the 
early  threshing  and  winnowing  of  wheat,  as  tending  to  ])re- 
serve  it.*  This,  indeed,  is  advocated  by  the  most  experi- 
enced wheat  cultivators  in  this  country,  particularly  if  done 
by  machinery ;  and  it  should  n<:)t  be  deferred  later  than  the 
end  of  July.  The  concussion  and  agitation  undergone  by 
the  wheat  in  hcincr  threshed  and  winnowed,  as  intimated 
by  Dr.  llerpin,  Mr.  Judah,  and  others,  is  supposed  to  dis- 

*  Sec  Duponchcl,  L«5pidopt.  de  Fnincc,  Siipplem.,  Tom.  IV.  pp.  450-453;  nirl 
Mr.  Curtis's  paper  in  the  Journ.  Royiil  Society  of  Agricult  of  England,  Vol.  VIL 
pp.  87*- 89. 
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lodge  the  egga  and  kill  tlie  larrse  of  the  insect.  "WUh 
same  view,  Mr.  Owen  recommends  passing  the  new  whi 
through  "a  nibbing  mill,  such  as  is  used  in  Virginia 
other  large  wheat-growing  districts,  to  insure  first-rate  flour' 
after  which  the  wheat  may  be  kept  in  bulk,  or  may  be  ii 
mediately  ground.  If  a  large  surfece  of  grain  be  e; 
in  the  barn,  tlie  granary,  or  the  mill,  during  the  si 
of  the  moth,  it  will  assuredly  become  affected ;  for,  in 
night,  when  tliese  insects  are  most  active  and  on  tlie 
they  will  light  upon  the  exposed  surface  and  deposit  thi 
eggs,  which,  in  a  few  months  of  hot  weather,  will  pi 
numerous  and  successive  broods  of  moth-worms.  1 
cure  it  from  attack,  therefore,  tlie  grain  should  be  deposited 
in  tight  bins  or  casks,  after  having  been  properly  prepared 
by  being  dried  in  a  kiln,  or  even  by  exposure  to  tlie  hi 
of  the  sun. 

Some   persons   have   succeeded   perfectly   in    preserviajp; 
grain   from   the   corn-wee  vU   and   from   the   corn -moth    by 
putting  it  into  casks   heated  and   fumigated  with    burning 
charcoal.     The  charcoal  may  be  burnt  in  a  portable  fiimace, 
lowered  into  the  cask  by  a  chain  ;  and  the  grain  should  be 
poured  in  wliile  tlio  CJisk  is  hot.     It  has  been  observed  tliat 
a  low  temperature  checks  the  propagation  of  the  carn-motb),.. 
and  that  the  larvse,  or  moth-worms,  in   tlie   grain    cann< 
survive  the  winter  in  those  places  where  the  thcrmomel 
fiills  to  zero.     Hence,  in  the  cool  and  well -ventilated  corn- 
bums  of  New  England,  grain  will  ordinarily  be  exempt  from 
attick.     During  the  amnmer,  however,  grain  that  has  been 
brought  from  infected  districts,  or  that  has  otherwise  beeoiiia< 
contaminated,  will  be  likely  to  suffer  to  some  extent,  evi 
here.     From  flieae  facts  we  learn  how  important  it  is 
wheat  and  com,  winch  arc  to  be  kept  over  winter,  for 
for  sale,  or  for  seed,  should  be  previously  well  prcpt 
and  bIiouW  bu  deposited  in  suitable  vessels  in  cool  ng 
meuta,  no   matter   how  cold,   provided   they  are  also 
It  has  been  observed  that  very  little  com  Is  attacked  ill 
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field,  the  husks  or  shucks  protecting  it  from  the  moths, 
which  find  only  a  few  ears,  whose  ends  protrude  beyond 
the  husks,  whereon  to  deposit  their  eggs.  Hence  some  per- 
sons recommend  keeping  com  in  the  husks,  to  preserve  it 
fi'om  the  corn-moth  and  also  from  the  corn-weevil.  This 
method  is  objectionable  on  account  of  the  trouble  it  occa- 
sions, and  the  increased  bulk  of  the  corn;  and  it  is  less 
sure  than  the  means  above  described. 

Mr.  Owen  has  made  the  interesting  discovery,  that  the 
larvae  of  tlie  wheat-moth  are  sometimes  preyed  upon  by 
still  smaller  larvae,  wliich,  having  destroyed  their  victims, 
are  transformed  to  minute  black  ichneumon-flies.  These 
have  not  yet  been  obtained  from  any  of  the  samples  of 
infected  wheat  or  com  that  have  come  under  my  notice; 
but,  from  the  figures  given  of  them  by  Mr.  Owen  in  "  The 
Cuhivator,"  for  November,  184G,  they  appear  evidently  to 
be  Chalcidian  parasites,  and  belong  perhaps  to  the  genus 
PUro  mains.  Of  these  parasitical  flies  he  remarks,  that 
"some  fiirmers  had  noticed  large  numbers  among  the  tail- 
ings of  the  winnowing  machine."  Where  they  prevail,  they 
doubtless  contribute,  in  no  small  measure,  to  check  the  in- 
crease of  the  motlis. 

The  Antjoumois  moth  is  unknown  in  England.  Hence 
specimens  of  the  American  insect,  sent  by  me  to  my  friend, 
the  late  Mr.  Edward  Doubleday,  of  the  British  Museum, 
in  December,  1845,  were  not  immediately  recognized  by 
him  and  by  Mr.  Curtis,  tlie  celebrated  English  entomologist. 
Afterwards,  on  consulting  tlie  work  of  Duponchel  on  the 
Lepidoptera  of  France,  they  identified  my  specimens  as  be- 
longing to  the  Butalis  cerealella^  the  true  Angoumois  grain- 
moth,  described  and  figured  in  that  work.  This  identifi- 
cation is  the  more  interesting  and  satisfactory,  from  the 
circumstance  that  I  had  not  communicated  to  tliese  gentle- 
men my  belief  that  the  insects  were  the  same,  and  had 
given  to  them  no  account  of  the  habits  of  my  specimens, 
bein*'  desirous  of  obtaining  their  opinion  unbiased   by  my 
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own.  I  fun  not  aware  that  any  attempt  had  been  macle 
hy  European  naturalists,  before  the  publication  of  the  first 
edition  of  this  treatise,  to  determine  the  modem  genus  to 
which  tlie  Angoumois  moth  belongs,  or  to  clear  up  and 
make  known  tlic  synonymy  of  this  species.  Tills  labor 
seems  to  Ijave  been  It-ft  to  an  American,  remote  from  l 
scene  of  the  oai-Iy  and  long  contmuptl  depreciations  gf  t 
insect,  and  deprived  of  the  common  tucilities  enjoyed 
European  naturalists. 


7.    Feathkr-winoed   Motds.     {AluciUe.) 

Tbo  last  tribe  of  Lepidopterous  insects  remaining  to  | 
noticed    contains    tlie    Alucit^    of   Linnaeus,    or    feathd 
winged  moths,  calli^d  Ptekophohiu^  by  the  French  nati 
ralists.      These   moths   arc    easily   known    by   their 
being  divided    li-ngthwise   into  narrow,   fringed    branditl 
resembling  feathei-s.      The  fore  wings  in  the  genus  Pta 
plioriis  are  split,  nearly  half-way,  into   two,  and  the 
wings  are  divided,  to  tlie  ahouldor-joint,  into  three  teatliei 
and  each  of  tlie  wings,  in  Alucita,  consists  of  six  feathci 
connected  only  at  the  joint.     The  antenn£B  of  these  mot| 
are  slender  and  tapering ;    tlie   tongue  is  long ,    the  feeltHJ 
are  two  in  number,  and  of  moderate  lengtli ;    and  tlie  I 
and  legs  are  very  long  and   slender.     When  at  rt'st,  thl^ 
wings  do  not  cover  llio  boily,  but  stand  out  from  it  on  ( 
Biile,  not  spread  however,  but  folded  together  liko  a  &n, : 
that  only  the  outer  part  of  each  of  tlie  (ore  wings  is  vislbti 
They  fly  slowly  and  feelily,  some  of  tlieni  by  day,  and  oW 
era  only  at  night,  and,  when  on  the  wing,  they  ^mewlu 
rpsemblo    the    long-legged    gnats,       Tlieir    catLTpillars 
rather  short  and  thick,  are  clothed  with  a  few  hairs, 
have  sixteen  short  legs.     Most  of  tliem  live  on  the  Xnvri 
of  low  op  lierbaceous  plants,  and,  when  about  to  change  \ 
chrysa}id»,  they  fasten  themselves  by  the  hind  fi-et  and  byj 
loop  over  the  back,  like  tlie  Lycsenians.     Those  which  I 
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long  to  the  genus  Alueita  are  said  to  live  in  buds,  and 
undei^o  their  transformations  in  thin,  transparent  cocoons. 
The  number  of  species  in  this  tribe  is  smnll ;  and  those  that 
are  found  in  this  country  are  so  fe^,  and  of  so  little  conse- 
quence, in  an  economical  point  of  view,  that  a  particular 
description  of  thfic  will  not  be  necessary  in  this  treatise- 
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Stimoebs  AMD  PxBBCBRS.— Habits  of  boms  of  trs  HYKB]K>FrBRA.  —  Saw« 
Flies  akd  Slugs.  — Elm  Saw-Fly.— Fib  Saw-Flt.  —  Vutb  Saw-Flt.— 
B0SE-BU8H  Slug.  ~  Peab-Tbee  Slug. —  Hobn-tailbd  Wood- Wasps — 
Qall-Flies.  —  Chalcxdiass.  —  Babley  Imsect  and  JouiT-WoBM. 

BEES,  wasps,  ants,  saw-flies,  and  ichneumon-flics,  of 
many  diflerent  kinds,  together  with  other  insects,  un- 
known by  any  common  names  in  the  English  language, 
belong  to  the  order  Hymenoptera.  Their  wings  are  four 
in  number,  are  traversed  by  a  few  branching  veins,  and  are 
more  or  less  transparent,  or  of  a  tliin  and  filmy  texture,  as 
expressed  by  the  name  of  the  order,  which  signifies  mcm- 
4lt  branaceous  wings.  They  fly  swiftly,  and  are  able  to  keep 
on  the  wing  much  longer  than  any  other  insects,  because 
their  bodies  are  light  and  compact,  and  their  wings  very 
thin,  narrow,  and  withal  very  strong.  They  have  four 
nippers  or  jaws  ;  the  upper  pair  being  homy,  stout,  and 
fitted  for  biting  or  cutting ;  the  lower  are  longer  and  softer, 
and,  with  the  lower  lip,  which  they  cover,  foim  a  kind  of 
beak  or  sucker.  Their  antennae  vary  in  foim  and  length ; 
but  are  most  often  cylindrical,  and  of  equal  thickness  to  the 
end.  The  males  have  no  weapons  of  offence  or  defence 
except  their  jaws.  The  females  are  armed  with  a  venom- 
ous sting,  concealed  within  the  end  of  the  hind  body,  or 
are  provided  with  a  piercer,  of  some  sort,  for  boring  or  saw- 
ing the  holes  wherein  their  eggs  are  deposited.  Hence 
the  insects  of  this  order  may  be  divided  into  two  groups, 
Stingers  and  Piercers.  Though  both  of  them  undergo  a 
complete  transformation  in  coming  to  maturity,  they  diflJer 
from  each  other  in  the  early  states  of  their  existence. 
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The  young  of  all  the  stinging  Hymi-noptera  are  soft, 
wliitt',  and  maj;got-shaped,  and  aru  wJtliout  logs;  some  of 
tliose  of  the  PiL-rcers  have  the  siitae  form,  but  the  others 
moro  nearly  resemble  grubs  anJ  caterpillars,  havbig  a.  homy 
head,  and  six  juiuted  legs,  and  some  of  theiii  numerous 
fleshy  prop-legs  besides.  The  latter,  when  food  fails  them 
in  one  place,  are  able  to  creep  to  another,  and  can  look  out 
for  themselves  a  proptr  place  of  shelter,  wherein  to  go 
tlirough  with  their  transformations.  The  others  are  ex- 
ceedingly helpless,  and  depend  wholly  upon  the  instinctive 
fon-sighl  of  their  i>arents,  or  the  daily  caiv  of  attentive 
nurses,  for  their  food  and  habitations.  When  fully  grown, 
nearly  all  of  these  young  insects  spin  oblong  o^al  cocoons, 
wherein  they  change  to  clirysahds,  and  finally  to  winged 
insects.  A  few,  however,  never  obtain  wings  in  the  adult 
state  i  hut  these  arc  mostly  certain  neuter  and  female  ants, 
the  males  of  which  possess  wings.  With  tlio  exception  of 
the  while  ants,  belon^ng  to  another  order,  it  is  only 
among  Hymenopterous  insects  that  we  find  certain  indi- 
vidnala  constantly  liarren,  and  hence  called  neuters.  These 
form  the  principal  part  of  those  communities  of  bees,  of 
wasps,  and  of  ants,  that  unite  in  laaking  a  habitation  for 
the  whole  swami,  and  in  providing  a  stock  of  provisions 
for  tlieir  own  use,  and  for  tliat  of  tlieir  helpless  briKxl; 
and  nearly  or  quite  all  the  labor  falls  upon  those  industri- 
ous neuters,  whose  care  and  affection  for  the  young,  which 
they  foster  and  shelter,  could  not  be  greater  were  they 
their  own  otlspring. 

Hymenopterous  insects  love  the  light  of  the  son;  they 
take  wing  only  during  the  daytime,  and  remain  at  rest  m 
the  night,  and  in  dull  and  wet  weather.  They  excel  all 
other  insects  in  the  number  and  variety  of  their  instincts, 
which  are  wondi^rfiilly  displayed  in  the  methods  employed 
by  them  in  providing  for  the  comfort  and  tlie  fiiture  wants 
of  their  offspring.  In  the  introductory  chapter  some  re- 
marks have-  already  been  made  on  their  habits  and  economy  j 
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and  the  limits  or  this  w<»k  wQl  not  allow  me  now  to  enlarge 
upjn  them.  I  shall  not«  therefore,  attempt  to  show  how 
aimiiallv  the  Hvm^noptersi  are  fitted^  in  the  formation  <^ 
all  their  fans,  for  their  appointed  tasks.  If  any  of  my 
reaJtrr>  are  curious  to  learn  this,  and  to  witness  for  them- 
selves the  various  arts,  resources^  and  contrivances  resorted 
to  Itv  these  insects.  let  them  ss>  abroad  in  the  smnmer,  and 
wat'.^h  tliem  during  their  labors.  Thev  will  then  see  the 
saw-flv  makio::  holes  in  leaves  with  her  double  kev-hole 
saws,  and  the  horn-tail  boring  with  her  anger  into  the  sohd 
trunks  of  trees ;  —  thev  will  not  &il  to  observe  and  admire 
the  untiring  scrutiny  of  the  ichneumon-flies,  those  little  busy- 
Ixxlies,  forever  on  tlie  alert,  and  prying  into  every  place 
to  find  the  lurking  caterpillar,  grub,  or  maggot,  wherein 
to  thrust  their  eggs  ;  —  the  curious  swellings  produced  by 
the  gall-flies,  and  inhabited  by  their  young ;  —  the  clay  cells 
of  the  mud-wasp,  plastered  against  the  walls  of  our  houses, 
each  one  containing  a  single  egg,  together  with  a  large 
number  of  li\nng  spiders,  caught  and  imprisoned  therein 
solely  for  tlie  use  of  the  little  mason *s  young,  which  thus 
have  constantly  before  them  an  ample  supply  of  fresh  pro- 
visions ;  —  the  hok'S  of  the  stump-wasp,  stored  with  hundreds 
of  horse-fiies  for  the  same  purpose ;  —  the  skill  of  the  leaf- 
cutter  bee  in  cutting  out  the  semicircular  pieces  of  leaves 
for  her  patchwork  nest ;  —  the  thimble-shaped  celk  of  the 
ground-bee,  hidden,  in  clusters,  under  some  loose  stone  in 
the  fields,  made  of  little  fragments  of  tempered  clay,  and 
stored  with  bee-bread,  tlie  work  of  many  weeks  for  the 
industrious  laborer ;  —  the  waxen  cells  made  bv  the  honev- 
bee,  without  any  teaching,  upon  purely  mathematical  prin- 
ciples, measurod  only  with  her  antennie,  and  wrought  with 
her  jaws  and  toncrue  :  —  the  water- tijiht  nests  of  the  hornet 
and  wasp,  natural  paper-makers  from  the  beginning  of  time, 
who  are  not  obliged  to  use  rags  or  ropes  in  the  formation 
of  their  durable  paper  combs,  but  have  applied  to  this  pur- 
3  fibres  of  wood,  a  material  that  the  art  of  man  has  not 
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ble  to  manufiicture  into  paper;  —  the  herculean 
labors  of  ants  ni  throwing  up  their  hillocks,  or  mining  their 
galleries,  compared  wherewitli,  if  the  small  size  of  the  la- 
horers  be  taken  into  account,  the  efforts  of  rami  in  his  proud- 
est monuments,  his  pyramids  and  liis  catacombs,  dwindle 
into  insignificance.  These  are  only  a  few  of  tlie  ohjecta 
desernng  of  notice  among  tlie  insects  of  this  order;  many 
otliers  might  be  mentioned,  that  would  lead  us  to  observe 
with  wliat  consiunmate  skill  these  Hltlc  creatures  have  been 
fashioned,  and  how  richly  tliey  have  been  endowed  with 
instincts  that  never  fiiil  them  in  providing  for  their  own 
welfare,  and  that  of  their  fiiture  progeny. 

Comparatively  speaking,  there  are  not  many  of  the  Hy- 
mcnoptera  winch  are  actually  or  seriously  injurious  to  vege- 
tation. Those  which  I  propoao  now  to  describe  are  not 
provided  with  venomous  stings,  and,  consequently,  are  to 
be  included  among  the  Piercers. 

Such  are  tlie  saw-flies  (Tenthkedinid^),  insects  that 
arc  found  on  the  leaves  of  plants,  and  live  almost  entirely 
on  vegetable  food.  They  are  tlie  least  active  of  the  Hj-men- 
uplera,  are  sluggish  in  dieir  liabits,  fly  heavily  and  but  little, 
and  do  not  attempt  to  escape  when  touched.  Most  of  tlicm 
are  rather  short  and  somewhat  flattened.  They  have  a 
broad  head,  which,  seen  from  above,  appears  transversely 
sqnai-e.  The  hind  body  is  not  narrowed  to  a  point  where 
it  joins  the  thorax,  but  is  as  broad  as  the  latter,  and  is  chwely 
united  to  it.  The  antermie  are  generally  short ;  but  they 
vary  much  in  form ;  in  many  species  they  are  tliread-Uke 
and  slightly  tapering ;  in  some,  thickened  or  knobbed  at 
the  end ;  more  rarely,  they  end  suddenly  with  a  few  very 
small  joints,  much  more  slender  than  the  rest;  they  are 
feathered  In  some  males,  and  notched  in  the  other  sex ;  and 
sometimes  they  are  forked,  or  divided  into  long  branches. 
Their  wings  cross  and  overlap  each  other,  and  cover  tlie 
back  horizontally  when  closed.  But  the  most  striking  pe- 
culiarity of  these  insects  consists  in  the  double  saws  where- 
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wiiU  the  females  are  provided.     These  are  lodged  in  a  deej 
cliink  tmdei-  the  hinder  part  of  the  body,  like  the  blade  C 
a  penknife  in  its  handle,  and  are  covered  hy  Iwo  naiTow 
scabbard-like  pieces.     The  saws  are  two  in  miniber,  pliw 
side  by  side,  witli   their  ends   directed  backwards,  and  iirO 
so  liingcd  to  the  under  side  of  the  body  that  they  can  I 
witlidrawn  from  the  chink,  and  moved  up  and  down  who^ 
in  use.     They  vary  in  their  form,  and  in  the  shape  of  tlieiq 
teeth,    in    different    kinds    of  saw-flies ;  but    thev  generalljB^ 
curve  upwards  and  taper  towards  the  end,  an<l  are  tootbc* 
along  the  lower  or  convex  edges.     Each  of  the  sows, 
a  earpenter's  fine  saw,  has  a  back  to  sl«idy  It ;  the  blndoj 
howe\'er,  is  not  fastened  to  the  back,  hut  slides  backward 
and  forwards  upon  it.     Moreover,  the  saw-blade  is  not  onlfl 
toothed  ou  the  edge,  but  is  covered,  on  one  side,  with  tmiisij 
verse  rows  of  very  fine  teeth,  giving  to  it  Uie  pow-er  of  4 
rasp,  as  well  as  that  of  a  saw. 

The  female  saw-flies  use  these  ingeniously  contrivi-d  tonta 
to  saw  little  slita  in  the  stems  and  leaves  of  plants,  whcnnn 
they  afterwards  drop  their  eggs.  Some,  it  npp(>arB,  1a]| 
their  eggs  In  fruits ;  for  Jlr.  Westvrood  discovered  thti 
young  wHthin  apples  that  had  fallen  fiflm  the  trees  befran 
they  had  grown  to  the  size  oi'  walnuts.  The  wounds  I 
in  plants  by  some  kinds  of  saw-flics  swell,  and  produce  galbj 
or  knobs,  that  serve  for  habitations  and  for  food  to  tbdm 
young.  The  eggs,  themselves,  of  all  tln'sc  flies,  are  foonj 
to  grow,  and  increase  to  twice  their  former  size  after  thoi 
are  laid,  probably  by  absorbing  the  sap  of  the  plant  tlirougjf 
their  thin  shells. 

Most  of  the  lar>'ie  or  young  of  tlie  saw-flies  striklngljij 
resemble   cateri»i liars,  being  usually  of  a  cylindrical  fiir 
of  a  greenish  color,  and  having  several  pairs  of  legs.     Henci 
they  are  sometimes  called  false  caterpiHars.     With  the  e» 
ception  of  such  as  belong  to  the  genera  LyJa  and  Cephm 
in  which  the  legs  are  only  six,  and  the  pro(>-logs  ai^  entu 
wanting,  these  tiilse  caterpillars  have  a  greater  ntunber  < 
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legs  than  true  oatcrpiUars,  being  provided  witli  from  eighteen 
to  twciity-two ;  Imt  their  prop-legs  have  nut  the  numui-ous 
little  hooks  that  arm  those  of  caterpillars.  They  liave  tlie 
Itoeans  of  spinning  silk  from  their  lower  lips,  but  not  often 
in  any  great  quantity.  Thoy  are  mostly  naked  and  without 
linirs ;  a  few  have  forked  prickles  on  their  backs ;  some 
are  covered  with  a  white  flaky  substance,  that  easily  nibs 
olF;  and  nthers  have  a  dark-colori'd  slimy  skin,  wliich  has 
caused  them  to  be  called  slugs  or  slug-worms.  They  shed 
their  skins  about  four  times,  and,  after  the  last  mmiltiiig. 
often  materially  change  in  appearance.  Not  only  do  tliese 
insects  resemble  caterjiillars  in  their  forms,  hut  tliey  have 
nearly  the  same  habits.  They  are  generally  found  on  the 
leaves  of  plfuits,  which  they  devour.  Many  kinds  are  al- 
together solttiiiy  ;  a  few  live  together  in  awarms,  under  silk- 
en Webs,  which  they  spin  for  a  common  place  of  shelter; 
Others  are  found  also  in  swarras,  but  without  any  webs  over 
them,  and,  when  disturbed,  they  throw  up  their  heads  and 
tails,  in  a  very  odd  way ;  some  roll  up  leaves,  and  tlvo  in 
the  hollow  thus  foi-raed,  like  the  Tortriccs;  others  make 
portable  cases  of  bits  of  leaves,  which  tliey  caiTy  about  on 
their  backs,  like  the  Tine« ;  certain  kinds  live  within  the 
stems  of  plants,  and  devour  the  pith ;  and  wheat,  in  Europe, 
is  said  to  Bufter  considerable  injury  fi-om  internal  feeders 
(CgjAus  pi/i/mmtg')  of  this  kind.  When  fully  grown,  most 
of  tliem  go  into  the  ground,  and  enclose  themselves  in  tliin 
silken  cocoons,  of  an  oblong  oval  shape,  coated  wltli  grains 
of  earth.  Some  make  much  thicker  cocoons,  in  texture 
resembling  jjurchment,  and  fiisten  them  to  the  plants  on 
wliich  they  live,  or  conceal  them  in  crevices,  or  under  leaves 
iUld  stones  on  tlie  ground.  They  generally  remain  for  a 
long  time  unchanged  in  tln'ir  cocoons,  most  of  them  during 
the  winter ;  are  transfonned  to  chrysalids,  of  a  whitish  color, 
In  the  spiing.  and  come  out  in  the  winged  form  soon  after- 
ward-t.  Of  some  kinds  tliere  are  two  broods  in  the  course 
of  ihe    summer,   the   fiiLse   caterpillars  of  the   first    brood 
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coining  to  thc'ir  growtli,  and  passing  through  all  tht'ir  trans-- 
formations,  within  six  or  seven  weeks  from  their  first  ai>-J 
jn;arance. 

Tlie  names  of  above  aixty  native  species  of  saw-flies  ma}"l 
be  found  in  my  "  Catalogue  of  the  Insects  of  Massachu- 
setts." Some  of  these  are  veiy  interesting  in  their  appear- 
ance and  liflbits  in  the  caterpillar  state.  In  what  follows,  ] 
an  account  will  be  given  of  one  of  the  largest  species,  and  I 
of  some  smaller  kinds,  that  have  been  found  very  injurioos  I 
to  cultivated  plants. 

Our  largest  saw-fly  belongs  to  the  genus   Otmbex  (Plato  ! 
VIII.  Fig.  12,   Cimhex  Ulmi).     This  name  was  originally  1 
given    by   the   Greeks   to   certain   insects   resembling    bees  i 
and   wasps,   but   not    praducing   honey.      It   therefore   ap-  I 
plies  very   well   to   some   kinds   of  saw-flies,  such   as   the  f 
female  of  this  species,  which,  at  first  sight,  might  be  mis- 
taken  for  a   hornet.      Her    head   and   thorax   arc  shining 
black.     Her  hind  body  is  oval,  and  of  a  steel-blue  or  deep 
violet  color,  with  three  or  four  oval  yellowish  spots  on  each 
side.      Her  antenna;  are  buif-colored,  except  at   the   base, 
where  they  arc  dusky ;    they  are  short,  and  end  with  an 
^gg-shaped  knob.     Her  wings  are  smoky  brown,  and  semi- 
transparent.     Her   legs   nre   blue-black,   and   her  feet  pale 
yellow.     The  length  of  lier  body  varies  from  three  quar* 
ters  to  seven  eighths  of  an  inch,  and  her  wings  expand  an 
inch  and  three  quarters  or  more.     In  the  manuscript  lec- 
tures of  the  late  Professor  Peck,  she  is  called  Cimhex  Ulmi, 
because   she   inhabits   the   elm.      The  male  is   the  Cimbex 
Americana   of   Dr.   Leach,  and   dift'ers  so   much   from   the 
female,  that  it  might  be  taken  for  a  different  species.     His 
body  is  longer  and  narrower  than  that  of  the  female,  and 
wants  the  white  spots   on  the  sides;   and  there  is  a  trans- 
vei-se,  oval  hole,  filled  witli  a  whitish  film,  behind  the  tho-  i 
rax,   which   is   hardly  perceptible   in   tlie   other  sex.      His 
hind  legs  are  very  thick;    the  shins  are  bowed,  and   hairy 
withm;   and  the  first  joint  of  his   feet  ends  with  a  stout 
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hoolv.   ciin-ed    inwards.      Ho    often    meaBures   an   inch   in 
length,  and  his  wings  expand  about  two  inches. 

These  insects  appear  from  the  latter  part  of  May  to  the 
middle  of  June,   during   which  period  the  female  lays  her 
e^  upon  the  common  American  ehn, 
tho  leaves  whereof  are  the  food  of  her  "'  ^ 

young.  (Fig.  243,  larva.)  The  latter 
come  to  thfir  growth  in  August,  and 
then  measure  from  one  inch  and  a  half 
to  two  incfaea  in  length.  They  are 
ratlier  thick,  and  nearly  cylindrical  in 
form,  and  have  twenty-two  logs,  or  a  pair  to  every  ring 
except  the  fourth.  They  have  a  firm,  rough  skin,  of  a 
pale  greenish  yellow  color,  covei-ed  with  numerous  trans- 
verse wrinkles,  witli  a  hlack  stripe,  consisting  of  two  nar- 
row black  lines,  along  tho  top  of  the  back,  from  the  head 
to  the  tail ;  and  theii*  spiracles,  or  breatliing-holes,  are  also 
black.  When  at  rest,  they  lie  on  their  sides,  curled  up 
in  a  spiral  form,  and  in  tliis  poaition  look  not  much  unlike 
some  kinds  of  cockle  or  snail  shells. 

Like  all  tho  false  caterpiilare  of  the  genns  Cimbex,  this 
insect,  when  handled  or  disturbed,  betrays  its  fears  or  its 
displeasure  by  spirting  out  a  watery  fluid  from  certain  little 
pores  situated  on  the  sides  of  its  Iwdy  just  above  its  spira- 
cles. After  its  feeding  state  is  over,  it  crawls  down  fi'om 
the  tree  to  the  ground,  and  conceals  itself  tinder  fallen 
leaves  or  other  i-ubbish,  and  there  makes  an  oblong  oval, 
brown  cocoon  fl'late  VIII.  Fig,  11),  very  closely  woven, 
as  tough  as  pai-chmcnt,  and  almut  an  inch  in  length.  In 
this  the  tijlse  catvriMlIar  remains  unchanged  tlu-oughout 
the  winter,  and  ia  not  transformed  to  a  chrysalis  till  the 
following  spring.  At  length  tlie  insect  bursts  its  chrysalis 
akin,  and,  by  pushing  against  tlie  end  of  its  cocoon,  forces 
off  a  litilo  circular  piece  like  a  lid,  and  tlirough  the  open- 
ing thus  made  it  comes  forth  in  its  winged  form. 

For  some  years  past  many  of  the  fir-trees,  cultivated  for 
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ornamcut,  hi  this  vicinity,  have  been  attai'kod  by  aw 
of  felse  caterpillars,  and,  in  aouie  instances  tliat  have  &llenl 
under  my  notice,  have  been  nearly  BtrippeJ  of  their  leaves  ] 
every  summer,  and  in  consci^uence  thereof  have  been  checked 
in  their  growlli,  and  now  seem  to  be  in  a  sickly  condition. 
These  destructive  insects  agree  in  their  liabiU  ajid  in  tlieir 
general  appearance,  in  all  their  states,  witli  the  jiine  and  ■ 
fir  saw-flies,  described  by  Koilar,*  by  whoso  ravages  whuld  I 
forests  of  these  trees  have  been  destroyed  in  some  jmrtaf 
of  Germany.  It  is  probable,  however,  that  the  Amcricun  J 
•  6r  saw-flies  are  not  identical  with  those  of  Europe,  as  thcyl 
differ  from  tliom  rather  too  much  to  have  originated  froial 
Uio  same  stock ;  neither  do  they  sufficiently  agree  with  Dr.  f 
Leach's  descriptions  of  Lophyrm  Amerieantta,  Abbotii,  mm-'l 
par,  &c.;  and  therefore  I  propose  to  name  this  ap[HU-onUyl 
imdcscribod  species  Lopki/rus  Abietia,  tbo  Lophyrus  of  thef 
fir-tree. 

The  following  is  a  description  of  the  insect  in  its  wiiigt^l 
state.  Tho  two  sexes  dilfer  very  much  from  each  olhecJ 
ui  size  and  color,  and  still  more  remarkably  in  tlie  form  J 
of  their  antennsE.  The  male  (Plate  VHI.  Fig.  3)  is  tliel 
smallest,  measures  one  quarter  of  an  inch  In  Icn^h,  ani. 
ex|uinils  his  wings  about  two  fifths  of  an  inch.  His  bodyl 
is  black  above,  and  brown  beneath;  liis  wings  arc  trans^l 
parent,  with  changeable  tints  of  rose-red,  green,  and  vel-T 
low ;  and  his  legs  are  wliolly  of  a  dirty  lealher-ycllow  color..j 
His  antennae  (Plato  VIII.  Fig.  4,  magnified)  resemble  veiyl 
short,  black  ll-alliei-s,  wide  at  the  end,  and  narrowed  lo  tLtM 
point,  and  are  curled  inwards  on  each  edge,  so  as  to  apjicarl 
hollow.  The  genus  Lophyrua  derives  its  name  from  thai 
plume-like  crest  on  tho  heads  of  the  ninlo  insects,  Tliafl 
body  of  the  female  (Plate  VIII.  Fig.  5)  is  about  thre«| 
tenths  of  an  inch  long,  and  her  wings  expand  half  an  incbl 
or  more.  She  is  of  a  yellowish-brown  color  olwve,  w!tl|l 
a  short  blackish  stripe  on  each  side  tif  the  middle  of  the!| 
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Ihonix;  Jkt  body  beneath  and  her  le^  are  paler,  of  a 
dirty  leatber-yellow  color ;  and  her  wings  resemble  tliosu 
of  the  male.  Hor  antennae  are  short,  taper  to  a  point, 
consist  of  nineteen  joints,  and  are  toothed  on  one  side  like 
a  8BW.  My  Epn^imens  of  this  kind  of  saw-fly,  which  were 
raised  from  the  caterpillars  in  the  summer  of  1838,  came 
out  of  their  cocoons  towai-ds  the  end  of  July  in  the  same 
year;  but  I  have  abo  found  tlicm  on  pines  and  firs  early 
in  May. 

The  European  jiine  saw-flies  lay  their  eggs  in  shts  which 
they  make  with  their  saws  in  the  edges  of  the  leaves ;  and 
it  is  probable  that  our  fir  saw-flies  proceed  in  the  same  way. 
In  Juno  and  July  tlie  false  caterpillars  of  the  latter  may 
be  found  on  firs ;  and,  according  to  notes  made  by  me 
many  years  ago,  the  same  insects,  or  some  very  much  like 
them,  were  oliserved  on  the  leaves  of  the  pitch-pine  also. 
Tliey  are  social  in  their  habits,  li^■^ng  together  in  consid- 
erable swarms,  and  so  thick  that  sometimes  two  may  V>e 
Been  feeding  together  on  the  seme  leaf,  and  sitting  opposite 
to  each  other.  In  order  to  lay  hold  of  the  leaf  more  firmly, 
they  curl  the  hinder  part  of  the  body  around  it ;  and,  if 
they  are  disturbed,  they  throw  up  their  heads  and  toils 
with  a  jerking  motion.  When  fiilly  grown,  they  are  from 
five  to  six  tenths  of  an  inch  in  length ;  they  are  nearly 
cylindrical  in  form,  thickest  before  the  middle,  and  tapering 
behind,  and  have  twenty-two  leo^.  The  head  and  the  first 
three  pairs  of  legs  are  black.  The  body  is  of  a  pale  and 
dirty  green  color  above,  with  a  light  stripe  along  the  fop 
of  tlie  back,  separating  two  of  a  darker-green  color ;  tliere 
are  two  dark  green  stripes  on  each  side  of  the  body ;  and 
the  belly  and  prop-legs  are  yellowish.  When  young,  the 
two  stripes  on  the  back  are  much  darker,  and  those  on 
the  sides  ore  nearly  black.  The  skin,  though  covered  with 
very  fine  transverse  i\Tinkles,  is  not  rough,  and  witli  it 
raaguilying-glass  a  few  sliort  hairs  may  be  seen  scattered 
over  it.     AflL^r  the  last  moulting  their  color  fades,  and  tliey 
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become  almost  yellow.     The  greater  part  of  them  then  mm 
detily  leave  the  trees,  either  by  travelling  down  the  trunkaJ 
or  hy  falling  from   the  branches  to  the  ground.      A  (ewg 
eitlier  from  weakness  or  from  some  other  cause,  r 
the  trees,  miike  their  cocoons  among  the  leaves,  and  mreljR 
finish   tlieir   transformations,  most  of  them  perishing   froca 
the  internal  attacks  of  ichneumon-gnilM.     Some  creep  intq 
cracks  in  fences,  and  into  other  crevices ;  but  most  of  thos 
which   reach   Hie  gnimid    bury   themselves   under   decaj-a 
leaves,  or  among  tlie  roots  of  the  grass,  and  in  such  s 
places    make   their   cocoons.      The  latter   are   oblong  ovaj 
cases,  of  tough  f^rayiah  silk,  and  measure  nearly  three  tcnthl 
of  an  inch  in  length.     In  due  time  tJie  insects  change  ) 
aaw-llies,  and  come  out  of  their  cocoons,  one  enil  whtirooF'l 
separates,  like  a  lid,  to  allow  of  their  escape.     Alllioughi 
some  of  them  are  found  to  finish  their  transformations  i 
August,  it  is  probable  that  the  greater  part  of  them  rema! 
unchanged  in  the  ground  till  the  following  spring. 

No  means  for  the  destmvtion  of  tlie  caterpillars  of  t 
fir  saw-fly  have  been  tried  hei-e,  except  showering  theid 
with  soapsuds,  and  with  solutions  of  whale-oil  soa|t,  whiclu 
has  been  fotmd  effectual.  They  may  also  be  shaken  off  o 
beaten  from  the  trees,  early  in  the  morning,  when  then 
are  torpid  and  easily  fiJl,  and  may  be  collected  in  sheets 
and  he  burned  or  given  to  swine.  For  other  means  tag 
check  their  depredations,  the  reader  may  considt  the 
cles  on  the  pine  and  fir  saw-flies  of  Euro]»e,  contauied  in 
Kollar's  "Treatise." 

The  following   account  of  a  kind  of  saw-fly  which  i 
tacks  the  grape-vine  is  chiefly  extracted  from  ray  Discoura 
before   the   Massachusetts   Horticultural    Society,   in 
where  the  insect  is  named  Sclandria   VttU.      The  i 
of  the  vine  is  of  a  jet-black  color,  except  the  upper  sidqfl 
of  the  thorax,  which  is  red,  and  the  fore  legs  and  imde] 
side   of  fbc   other  legs,  which  are  jinle  yi-llow   or  wliitishJ 
The   wHngs   are   semi  transparent,   of  a   suvkv   co 
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dark   brown   veins.      The  body  of  the  female   (Fig.  244) 

measures  one  quarter  of  an  inch  in  length,  that       ^^^  „^ 

of  the  male  is   Bomeirhat    shorter.     These   flies 

rise  from  the  ground  in  tlie  spring,  not  all  at 

one   time,   but  at  irregular   intervals,   and   lay 

thdr  eggs  on  tlie  lower  side  of  the  terminal  leaves  of  the 

vine. 

In  tho  month  of  July  the  iaise  caterpillars,  hatched 
from  these  eggs,  may  be  seen  on  the  leaves,  in  little 
swnrras,  of  various  ages,  some  very  small,  and  otliei-s  fiilly 
grown.  They  feed  in  company,  side  by  side,  beneatli  tlie 
leaves,  each  swarm  or  fraternity  consisting  of  a  dozen  or 
more  individuals,  and  they  preserve  their  ranks  with  a 
surprising  degree  of  regidarity.  Beginning  at  tlie  edge 
they  eat  the  whole  of  tlie  leaf  to  the  stalk,  and  tlien  go  to 
another,  which  in  like  manner  ihey  devour,  and  thus  pro- 
ceed, from  loaf  to  leaf,  down  tlie  branch,  till  they  have 
grown  to  their  full  size,  They  dien  average  five  eiglltlis 
of  an  inch  in  length,  are  somewhat  slender  and  tapering 
behind,  and  ihicke.-rt  before  the  middle.  They  have  twenty- 
two  legs.  The  head  and  the  tip  of  the  tail  are  black ;  the 
body,  above,  is  light  gi'een,  paler  before  and  behind,  with 
two  transverse  rows  of  minute  black  points  across  each 
ring;  and  the  lower  side  of  the  body  is  yellowish.  After 
their  last  moulting  they  become  almost  entirely  yellow,  and 
then  leave  the  vine,  burrow  in  the  ground,  and  form  for 
themselves  small  oval  cells  of  earth,  which  they  line  with 
a  alight  silken  film.  In  about  a  fortnight  after  going  into 
the  ground,  having  in  the  mean  time  passed  through  the 
chryealb  state,  they  come  out  of  their  earthen  cells,  take 
wing,  pair,  and  lay  their  eggs  for  a  second  brood.  The 
young  of  the  second  brood  are  not  transformed  to  flies  until 
the  following  spritig,  but  remain  at  rest  in  their  cocoons  in 
the  ground  through  the  winter. 

For  some  years  previous  lo  the  publication  of  my  IWs- 
coarse,   I   observed    that   tbe^e   insects   annually   increased 
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in  niiml)er,  and  in  the  year  1832  they  had  become  so 
numerous  and  destructive  that  many  vines  were  entirely 
stripj)ed  of  their  leaves  by  them.  Whether  the  remedies 
then  jiroposed  by  me,  or  any  other  means,  have  tended  to 
diminish  their  numbers,  or  to  keep  them  in  check,  I  have 
not  been  able  to  ascertain,  and  have  had  no  further  oppor- 
tunity for  making  observations  on  the  insects  themselves. 
At  that  time,  air-blacked  lime,  which  was  found  to  be  fatal 
to  these  false  caterpillars  of  the  vine,  was  advised  to  be 
dusted  upon  them,  and  strewed  also  upon  tlic  ground  im- 
der  the  vines,  to  insure  the  destruction  of  such  of  the  in- 
sects as  might  fall.  A  solution  of  one  pound  of  common 
hard  soap  in  five  or  six  gallons  of  soft  water  is  used  by 
English  gjirdeners  to  destroy  the  young  of  the  gooseberry 
saw-fly;  and  the  same  was  recommended  to  be  tried  upon 
the  insects  under  consideration. 

All  the  young  of  the  saw-flies  do  not  so  closely  resemble 
cateii)illars  as  the  preceding;  some  of  them,  as  has  already 
been  stated,  have  the  form  of  slugs  or  naked  snails.  Of 
this  descri])tion  is  the  kind  called  the  slug-worm  in  this 
country,  and  the  slimy  grub  of  the  pear-tree  in  Euroj)e. 
So  (lifterent  are  these  from  the  other  false  caterpillars,  that 
they  would  not  l)e  suspected  to  belong  to  the  same  family. 
Their  relationship  becomes  evident,  however,  when  they 
have  finished  their  transformations :  and  accordin<i:lv  we 
find  that  the  saw-flies  of  our  shiix-worms  and  those  of  the 
vine  are  so  much  alike  in  form  and  structure,  that  thev 
are  both  nicluded  in  the  same  uenus.  Moreover,  there  are 
certiiin  false  caterpillars  int(»rmediate  in  their  forms  and 
appi'arance  between  the  slimy  and  slug-hke  kinds  and  those 
that  more  nearly  rest'mble  th(.'  true  caterj)illars ;  thus  admi- 
rably illustrating  the  truth  of  the  remark,  that  nature  pro- 
ceeds not  with  abnipt  or  un(*qual  steps ;  *  or,  in  other  words, 
that,  amidst  the  immense  varietv  of  liviuir  forms  wherewith 

'  I/O 

this  earth  has  been   peopled,  there  is  a  regular   graiLition 

•  "  Natura  sttltus  non  facit."  —  LinnnBUs,  Syst.  Xat.  I.  11. 
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and  counectioii,  which  in  particular  cases  if"  we  fail  to  dis- 
cover, it  is  rather  to  be  attributed  to  our  own  ignorance  and 
short-siglitcdness  than  to  any  want  of  harmony  and  regu- 
larity in  the  plan  of  the  Creator.  In  considering  tlic  reaem- 
blaitccs  of  species,  we  cannot  fiiil  to  adniire  the  can?  that 
has  U'on  taken,  by  almost  insensible  shadea  of  diffurence 
among  them,  or  by  iiecullar  ci renins taiiicea  controlling  tlieir 
distribution,  their  habits  of  life,  and  their  choice  of  food, 
to  prevent  them  from  commingling,  whereby  each  speciea 
is  made  to  preserve  forever  its  individual  identity. 

The  saw-fly  of  the  rose,  which,  as  it  does  not  seem  to 
have  been  described  before,  may  be 
called  Selaiuiria  Soem  (Fig.  245),  from 
its  favorite  plant,  so  nearly  resembles 
the  slug-worm  saw-fly  as  not  to  be 
distinguished  therefrom  except  by  i 
practised  observer.  It  is  also  vciy 
much  like  Selamln'a  harda,  J-tttB,  and  pygnKea,  but  lias  not 
the  red  thorax  of  these  three  closely  allied  species.  It  is 
of  u  deep  and  shining  black  color.  The  fii'st  two  pairs 
of  legs, are  browiiisli-gray  or  dirty  white,  except  the  thiglis, 
which  are  almost  entirely  black.  The  hind  legs  are  black, 
with  whitish  knees.  The  wings  are  smoky,  and  transparent, 
with  dark  brown  veins,  and  a  brown  spot  near  the  middle 
of  tiic  edge  of  the  first  pair.  Tlie  liody  of  the  male  is  a 
HttJe  more  than  throe  twentieths  of  an  inch  long,  tliat  of 
the  female  one  fifth  of  an  incli  or  more,  and  the  w'iugs 
expand  nearly  or  quite  two  fifths  of  an  inch.  These  saw- 
flies,  come  out  of  the  ground,  at  various  times.  Iwtweoa 
the  20t]i  of  May  and  tJie  middle  of  June,  during  wlucli 
period  they  pair  and  lay  tlieir  eggs.  Tho  females  do  not 
fly  much,  and  may  be  seen,  during  most  of  the  day,  resting 
on  the  leaves,  and,  when  touched,  they  draw  up  tlieir  legs, 
and  fiill  to  tlie  ground.  The  males  are  more  active,  fly 
from  one  rose-bush  to  anotlier,  and  hover  around  tJieir 
slnggisb   partners.      Tlie   latter,   when   about   to   lay  their 
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b  ]ittle  on  nne  &itlu,  un»heiitbe  their  saws,  anfl 
obliqiioly  into  the  skin  of  tlie  leaf,  depositing,! 
in  «icli  incision  thus  madi;,  a  sijigk'  egg.  Tlia  j 
young  (Fig.  240)  begin  to  batcb  in  ten  dayw 

fdlPWfc  or  a  fortnight  afti-r  t]ie  eggs  are  laid.  Thcy.J 
may  sometimes  be  found  on  the  leaves  as  early  as  the  Jirsfrl 
of  Jiuii",  but  do  not  usually  appear  in  considerable  numberaff 
till  the  2l)th  of  the  same  month.  How  long  they  are  ioM 
coming  to  maturity,  I  have  not  partit-ularly  observed ;  buti 
tlie  period  of  tliL'ir  existence  in  the  caterpillar  state  probably  ¥ 
does  not  exceed  tliree  weeks.  They  somewhat  resembloi 
young  slug-worms  in  form,  but  are  not  quite  so  convex.  ■ 
Tliey  liavo  a  small,  round,  yellomsh  head,  wiih  a  black-l 
dot  on  each  side  of  it,  and  are  provided  ^vith  twenty-twoj 
short  legs.  Th:^  body  is  green  above,  paler  at  the  side3,J 
and  yellowish  beneiitli;  and  it  is  soft,  and  almost  trans- 9 
parent,  like  jelly.  The  skin  of  the  back  is  transverBelya 
wrinkled,  and  covered  with  minute  elevated  points;  andl 
there  are  two  small,  triple-pointed  warts  on  the  edge  of  thai 
first  ring,  immediately  behind  the  head. 

These  gelatinous  and  sluggish  creatures  oat  tlie  upperl 
Burfiiee  of  the  leaf  in  large  irregular  patclies,  leaving  tb&l 
veins  and  the  skin,  hencatli,  untouched ;  and  they  are  som 
times  so  thick  that  not  a  leaf  on  the  bushes  is  spai-ed  by  I 
them,  and  the  whole  foliage  looks  as  if  it  had  been  scorche4.a 
by  fire,  and  drops  otf  soon  afterwards.  They  cast  their 
skins  several  times,  leaving  them  extended  and  fastened  uul 
the  leaves ;  after  the  last  moulting  they  lose  their  senuti-ftnA-V 
parent  and  greenish  color,  and  acquire  an  opaque  yelloj 
hue.  They  then  leave  tlie  rose-bushes,  some  of  tbeui  slowly  I 
creeping  down  the  stem,  and  others  rolling  up  and  dropping  J 
off,  espi-ciidly  when  the  bushes  are  slinken  by  the  wind.  I 
J,     „j.        Having  reached  the  ground,  they  burrow  to  thai 

^^^^     depth  of  an  inch  or  more  in  the  eartli,  where.! 

^^^^      each  one  makes  for  itself  a  small  oval  ri-ll  (Fig.  J 
247),  of  grains  of  eartb,  cemented  with  a.  little  gummy  silk.J 
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Hanng  finished  Uieir  transformations,  aiid  turned  to  flies, 
within  tlit'ir  cells,  tlicy  come  out  of  the  ground  earlj'  in  Au- 
gust, and  lay  tlieir  eggs  for  a  second  hrood  of  young.  These, 
in  turn,  perfurni  their  appointed  work  of  destruction  in  tlie 
auttunn ;  they  then  go  into  the  ground,  make  tlieir  earthen 
cells,  remain  therein  throughout  tlie  winter,  and  appear,  in 
the  winged  form,  In  the  following  spring  and  summer. 

During  seveniL  years  past,  these  pernicious  vennin  have 
infested  t!ie  rose-bnshes  in  the  vicinity  of  Boston,  and  have 
proved  ao  injurious  to  tliem  as  to  have  excited  the  attention 
of  the  Massachusetts  Horticultural  Society,  by  whom  a  pre- 
mium of  one  hundred  dolhira  for  the  most  successfiil  mode 
of  destroying  these  insects  was  offered,  in  the  summer  of 
1840.  In  the  year  lii32^  I  first  observed  them  in  gardens 
in  Cambridge,  and  then  made  myself  acquainted  with  tlieir 
transformations.  At  tliat  time  they  had  not  reached  Milton, 
my  former  place  of  residence,  and  they  did  not  appear  in 
tliat  place  till  six  or  seven  years  later.  They  now  seem 
to  be  gradually  extending  in  all  directions,  and  an  effectual 
method  for  preserving  our  roses  from  their  attacks  has  be- 
come very  desirable  to  all  persons  who  set  any  value  on 
tills  beautiful  ornament  of  our  gardens  and  shrubberies. 
Showering  or  syringing  the  boshes  with  a  liquor  made  by 
mixing  witli  water  the  juice  expressed  from  tobacco  by 
tobacconists,  has  been  recommended  ;  but  some  caution  is 
necessary  in  making  this  mixture  of  a  proper  strength,  for 
if  too  strong  it  is  injurious  to  plants ;  and  the  experiment 
does  not  seem,  as  yet,  to  have  been  conducted  with  sufficient 
care  to  insure  safety  and  success.  Dusting  lime  over  the 
plants  when  wet  with  dew  has  been  tried,  and  found  of 
some  use ;  but  this  and  all  otiier  remedies  will  probably 
yield  in  efficacy  to  Mr.  Haggerston's  niisture  of  whale-oil 
soap  and  water,  in  the  proportion  of  two  pounds  of  the  soap 
to  fifteen  gallons  of  water. 

Particular  directions,  drawn  up  hy  Mr.  Ilaggerston  him- 
self, for  the  preparation  and  use  of  this  simple  and  cheap 
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application,  may  be  found  in  the  "  Boston  Courier "  for  1 
the  25th  of  June,  1B41,  and  also  in  most  of  our  agricultural  I 
and  horticultural  journals  of  the  same  time.  Tlie  utility  of  ff 
tliis  mixture  lias  already  beun  repeatedly  mentioned  in  thisi 
treatise,  and  it  may  be  apphed  in  otlier  cases  with  advantage,  I 
Mr.  Haggeraton  finds  tJiat  it  effectually  destroys  many  kinds  | 
of  insects ;  and  he  particularly  mentions  plant-lice,  red  spi-  J 
ders,  canker-worms,  and  a  little  jumpmg  insect  which  has  1 
lately  been  found  quite  as  hurtful  to  rose-bushes  as  the  slugs  j 
or  young  of  the  saw-fly.  The  little  insect  alluded  to  has  J 
been  mistaken  for  a  Thripa  or  vine-fretler ;  it  is,  however  a  I 
leaf-hoj)pi?r,  or  species  of  Tettigonia,  aud  is  described  in  8  1 
former  part  of  ihis  treatise. 

According  to  tlie  plan  to  which  I  have  found  it  necessary 
to  limit  this  work,  only  one  more  si>ecies  of  saw-fly  remains 
to  be  described.     Of  the  hahits  aiid  transformations  of  this 
insect  the  late  Professor  Peck  has  given  us  an  admiraUe  I 
account,  under  tlie  title  of  a  "  Natural  History  of  the  Slug-  f 
Worm,"  which  was  printed  in  Boston,  in  the  year  1799,  by  l 
order  of  tlie   T^Iassachnsetts  Agiicultural   Society,  and   ob-  I 
tained    the   Society's    premium  of  fifty  dollars    and  a  gold  I 
medal.     As  my  own  observations  on  this  insect  agree  per-  I 
fectly  with  those  of  Professor  Peck,  in  tho  following  remarks  J 
I  have  merely  abridged  and  condensed  his  "  Natui-al  History  | 
of  the  Slug-Worm,"  a  work  now  out  of  print,  and  rarely  I 
to  ha  met  with.     It  will  be  proper  to  premise  that  Professcff  I 
Peck  was  inclined  to  believe  this  slug-fly  to  be  a  variety  of  ( 
tlie  Tentkredo  Ceran  of  Linna?us,  an  insect  found  more  com- 
monly on  the  pear-tree  in  Europe  than  on   the  cherry,  al-  1 
though  it  lias  a  specific  name  derived  from  the  latter  tree. 

Most  naturalists  now  reject  the  name  ^ven  by  Linnaius  J 
to  the  slimy  grub  of  the  pear-tree,  because  it  is  not  strictly  1 
correct,  and  substitute  a  sirecific  name  imposed  upon  it  by  J 
Fabricius.  The  European  insect,  therefore,  is  now  called  J 
Selandria  (^Blmnocampa)  JEtUops  ;  and  a  good  account  of  I 
it,  by  Mr.  Wostwood,  may  be  foimd  in  the  thirteenth  volume  J 
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of  "  The  Gardener's  Magazine."  It  ia  possible  that  our 
slug-fly  may  have  Ix'en  impurtcd  from  Europe,  and  it  mav 
turn  out  to  bo  really  a  mere  variety  of  the  European  insu-L't. 
Professor  Pi-ek  was  aware  that  it  did  not  aj^ree  w'lHi  the 
description  given  hy  Linnaius  of  the  latter ;  and  it  ap]>ears 
to  me  that  the  difference  between  tlie  two  insects,  in  their 
winged  state,  is  enough  to  cntille  them  to  be  considered  as 
specifically  distinct  from  each  other.  For  this  reason  I  shall 
retaiu  for  our  insect  the  specific  name  adopted  hy  Prolessor 
Peck,  because  tliia  slug  floes  really  live  upon  the  cherry,  in 
this.country,  as  well  as  on  the  pear-tree ;  and  sliall  merely 
prefix  to  it  the  generieal  name  which  it  should  Iwar  accord- 
ing to  modem  nomenclature.  The  fly  of  our  slug-wonn 
may  therefore  be  called  Selandria  (^BlennocamjM)  Ceragi. 
Tiie  meaning  of  the  word  A'elandria  is  unknown  to  me. 
Slennoeampa  signifies  slimy  caterpillar,  a  name  wliich,  it 
will  be  seen,  may  be  applied  with  great  propriety  to  our 
slug- worm. 

This  slug-fly  ia  of  a  glossy  black  color,  except  tlic  first 
two  pairs  of  1^,  wliich  are  dirty  yellow  or  clay-colored, 
with   blackish   thighs,   and   the  hind   legs,  which   are   dull 
black,  with  clay-colored  kneea.     The  wings  are  somewhat 
convex  and  rumpled  or  uneven  on  the  upper  side,  like  tbe 
wings   of  the   saw-flies  generally.      They   are  transparent, 
reflecting  the  changeable  colors  of  tbe  rainbow,  and  have 
a  smoky  tinge,  forming  a  cloud  or  broad  band  across  the 
middle    of   the    first    pair ;    the    veins    are 
brownish.     The  body  of  the  female  (Fig. 
248}  measures  rather  more  tlian  one  fifth      '^^P^^ttSS^ 
of  an  inch  in  length ;  that  of  the  male  is         ^^^^^T 
smaller.      In   tlie  year  1828,  I  observed  '^'        -!■ 

these  saw-flies,  on  cherry  and  plum  trees,  in  MUtont  on 
Uie  lOtli  of  May;  but  they  usually  appear  towards  the  end 
of  May  or  early  in  June.  Soon  afterwards  some  of  tliem 
begin  to  lay  their  eggs,  and  all  of  them  finish  tllis  business 
and  disappear  within  the  space  of  three  weeks.     Their  eggs 
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are  placed,  singly,  within  little  semicircular  incisions  tlirougl 
the  skin  of  the  leaf,  and  generally  on  the  lower  side  of  H 
The  flies  have  not  tha  timidity  of  many  other  insects, 
are  not  easily  disturbed  while  laying  their  eggs.  On  tl 
fourteenth  day  afterwards,  the  eggs  begin  to  hatcl 
and  the  young  slug-worms  (Fig.  249)  contini 
to  come  fortli  &om  tlie  5th  of  June  to  the  20l 
of  July,  according  as  the  flies  have  appeared  early  or 
in  the  spring. 

At  first  the  slugs  are  white;  but  a  slimy  matter  s( 
oozes  out  of  their  skin  and  covers  their  backs  with  an  olivftr] 
colored  sticky  coat.  They  have  twenty  very  short  legs,  rar 
a  pair  under  each  segment  of  the  body  except  the  fourth 
and  the  last.  The  largest  slugs  arc  about  nine  twentieths 
of  an  inch  in  length,  when  fully  grown.  The  head, 
dark  chestnut  color,  is  small,  and  is  entirely  concealed  under' 
the  fore  part  of  tha  body.  They  are  largest  before,  an) 
taper  behind,  and  in  form  somewhat  resemble  minute  taA^ 
poles.  They  have  tlie  faculty  of  swelling  out  the  fore  part 
of  the  body,  and  gencmlly  rest  with  the  tail  a  little  turned 
up.  These  disgusting  slugs  live  mostly  on  the  upper  side 
of  the  leaves  of  the  pear  and  cherry  trees,  and  eat  awa^. 
the  substance  thereof,  leaving  only  the  veins  and  the 
beneath  untouched.  Sometimes  twenty  or  thirty  of  thetn 
may  be  seen  on  a  single  leaf;  and  in  the  year  1797  they 
were  so  abundant,  in  some  parts  of  Massachusetts,  that 
small  trees  were  covered  witli  them,  and  the  foliage 
tirely  destroyed ;  and  even  the  air,  by  passing  through 
trees,  became  charged  with  a  very  disagreeable  and 
cning  odor,  given  out  by  tliese  slimy  creatures.  The 
attacked  hy  them  are  forced  to  throw  out  new  leaves, 
ing  tbc  heat  of  the  summer,  at  the  ends  of  the  twigs 
branches  tliat  still  remain  ahvc;  and  this  unseasonable  fo- 
liage, which  should  not  have  appeared  till  the  next  spring, 
exhausts  the  vigor  of  the  trees,  and  cuts  off  the  prospect 
of  fruit. 
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The  slug-TTorms  come  to  their  growth  in  twenty-six  days, 
during  which  period  they  cast  their  skins  five  times.  Fre- 
quently, as  soon  as  the  skin  is  shed,  they  are  seen  feeding 
upon  it ;  but  they  never  touch  the  last  coat,  wliich  remains 
stretched  out  upon  the  leaf.  After  this  is  cast  off,  they 
no  longer  retain  their  slimy  appearance  and  olive  color, 
but  have  a  clean  yellow  skin,  entirely  free  from  viscidity. 
They  cliange  also  in  form,  and  become  proportionally  longer; 
and  their  head  and  the  marks  between  the  rings  are  plainly 
to  be  seen.  In  a  few  hours  after  tliis  change,  they  leave 
the  trees,  and,  having  crept  or  fallen  to  the  ground,  they 
burrow  to  the  deptli  of  fi-om  one  inch  to  three  or  four 
inches,  according  to  the  nature  of  the  soil.  By  moving 
their  body,  the  earth  around  them  becomes  pressed  equally 
on  all  sides,  and  an  oLiong  oval  cavity  is  thus  formed,  and 
is  afterwards  lined  with  a  sticky  and  glossy  substance,  to 
which  the  grains  of  earth  closely  adhere.  Within  these 
little  earthen  cells  or  cocoons  the  change  to  chrysalids 
takes  place ;  and,  in  sixteen  days  afler  the  descent  of  the 
slug-worms,  they  finish  their  transformations,  break  open 
their  cells,  and  crawl  to  the  surface  of  the  ground,  where 
they  appear  in  the  fly  form.  These  flies  usually  come  forth 
between  the  middle  of  July  and  the  first  of  August,  and 
lay  their  eggs  for  a  second  brood  of  slug-worms.  The 
latter  come  to  their  growth,  and  go  into  the  ground,  in 
September  and  October,  and  remain  there  till  the  following 
spring,  when  they  are  changed  to  flies,  and  leave  their 
winter  quarters.  It  seems  that  all  of  them,  however,  do 
not  finish  their  transformations  at  this  time ;  some  are  found 
to  remain  unchanged  in  the  ground  till  the  following  year ; 
so  that,  if  all  the  slugs  of  the  last  hatch  in  any  one  year 
should  happen  to  be  destroyed,  enough  from  a  former  brood 
would  still  rem^n  in  the  earth  to  continue  the  species. 

The  disgusting  appearance  and  smell  of  these  slug-worms 
do  not  protect  them  from  the  attacks  of  various  enemies. 
Mice  and  other  burrowing  animals  destroy  many  of  them 
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form  and  in  habits,  h  very  striking  and  remarkable.  Hence 
ttie  saw-flies  plainly  show  the  relation  existing  between  the 
onicrs  Li-pidopU^i-a  and  Hjiiieooptera,  and  serve  closely  to 
connect  them  togetlier. 

The  next  piercing  insects  to  be  described  belong  lo  the 
fiimily  of  Urocerid^  or  horn-tails,  ao  called  because  they 
have  a,  homy  point  at  the  end  of  the  body.  The  Ger- 
mans cull  them  wood-ynisps.  Their  antennae  are  slender, 
and  tliread-like,  or  tapering.  They  have  a  largo  head, 
coiives  In-fore,  and  flat  behind  where  it  joins  tlie  tlionis. 
Their  wuigs  are  long,  narrow,  and  strong,  and  overlap  on 
the  top  iif  the  back,  when  closed.  The  body  is  very  long, 
and  nearly  or  quite  cylindrical ;  the  thorax  and  the  alter 
[lart  of  the  body  are  of  equal  thickness,  and  are  closely 
joined  together.  The  horn,  at  the  end,  is  short,  and  coni- 
cal or  triangular,  in  the  males;  lunger,  and  sometimes 
spear- pointed,  in  the  lemales.  Moreover,  tlie  latter  are 
provided  with  a  long,  cylindrical  borer,  hingi-d  to  the  mid- 
dle of  the  belly,  which  is  tiirrowed  to  receive  it.  Ilie 
borer  usually  extends  some  distance  beyond  the  end  of  the 
body,  and  consists  of  five  pieces.  The  two  outermost  are 
grooved  within,  and,  when  shut,  form  a  hollow  tube  or 
scabbard  to  the  others,  one  of  which  represents  the  two 
backs  of  the  saws  of  the  saw-flies,  joijied  together,  and 
endoses  two  needles  for  boring  holes.  The  part  serving 
for  a  back  to  these  needles  is  notched  on  each  aide,  and 
the  needles  themselves,  which  are  as  fine  as  a  hiiir,  and 
aa  strong  and  elastic  as  wire,  liave  several  small  teeth 
along  tlie  lower  side  towartls  tlie  end.  These  needles. 
and  the  bark  in  which  they  jilay,  are  so  connected  as  to 
a^^pear  to  l>e  only  a.  single  si>car-poinH'd  awl.  With  this 
complicated  and  powerful  tool  tlie  females  Iwre  holes  into 
the  trunks  of  trees,  wherein  they  drop  tiieir  eggs.  Their 
jroimg  are  cylindrical  and  fleshy  gnibs,  of  a  whitish  color, 
with  6r  small,  rt>unded,  horny  head,  and  a  pointed  and 
horny  tail.     They  have  si.'C  veiy  small  legs  under  the  fore 
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a  fir-troe  in  Bewdley  Forest,  Worcestersliire,  Englind,  was 
found  to  be  so  intersected  by  the  burrows  of  these  grubs, 
as  to  be  fit  for  nothing  but  firewood;  and  that  the  winged 
insects  continued  to  come  out  of  it,  at  the  rate  of  five,  six, 
or  more  each  day,  for  the  space  of  several  weeks.  Mr. 
Marsham  states,  on  the  authority  of  Sir  Joseph  Banks, 
tliat  several  specimens  of  Urocerua  ^ga»  were  seen  to 
come  out  of  the  floor  of  a  nursery  in  a  gentleman's  house, 
to  the  no  small  alarm  and  discomfiture  of  both  nurse  and 
children.  The  grubs  must  therefore  have  existed  in  the 
boards  or  timbers  before  they  were  employed  in  building, 
and  these  materials  would  not  liave  been  used  if  in  a  de- 
cayed state.  The  sexes  of  most  of  these  insects  differ  con- 
sidenibly  in  size  and  color,  and  in  the  sliape  of  tlieir  body 
and  of  their  hind  legs.  There  are  not  many  different  kinds, 
but  they  are  very  prolific,  and  abound  in  mountainous  dis- 
tricts, and  in  temperate  climates,  where  forests  of  pines 
and  firs  prevail.  A  new  order  was  proposed  for  their 
reception  by  Mr.  Macleay,  and  was  named  Somboptera,  on 
account  of  the  humming  sound  that  they  make  in  flying. 
Their  young  partake  of  the  nature  of  the  wood-eating 
grubs  of  the  Capricorn  beetles,  which  therefore  they  may 
be  said  to  represent,  as  the  saw-flies  do  some  of  the  leaf- 
eatjng  insects  of  the  same  order. 

Eight  of  llie  Uboceridj;  are  enumerated  in  my  "  Cata- 
logue of  tlie  Insects  of  Atassachusetts,"  including  two  kinds 
of  Xiphydria,  wliich  are  now  known  to  belong  to  the  same 
family. 

In  the  autumn  of  1826,  Major  E.  M.  Bartlett,  of  North- 
ampton, "  found,  on  the  body  of  one  of  liis  almost  lifeless 
pear-trees,  a  dead  insect,  about  one  inch  and  a  half  long, 
attached  to  the  tree  by  its  awl  or  borer,  of  about  tlie  same 
length,  near  an  inch  of  which  was  fast  in  the  hard  wood  ; 
and  there  were  several  deep  punctures  near  it,  evidently 
made  by  the  same  instrument,  and  in  some  of  tliem  eggs 
were  deposited."     Not  long  afterwards  Major  Bartlett  found 
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tliat  tlie  Wly  (>f  this  tree,  two  or  tliree  feet  trom  the  ground, 
wus  iHvrci-il  with  manr  small  holes,  to  the  depth  of  an  inch 
or  muri',  siii'l  in  tln-se  holes  there  were  great  numbers  of 
lurv:r;,  iilHiiit  one  ."ixtli  of  an  inch  in  length,  which  ho  sup- 
jxi-^'d  were  hatchoil  frtjin  the  ejjgs  seen  there  betoro  ;  and 
hi-  caino  to  the  4-oitolu>ion  that  the  tree  was  "dwtroyed 
by  till-  deadly  needles  of  the  winged  insect"  above  men- 
tioned.* The  hitter  was  subsequently  sent  to  mc  tor  exam- 
ination, and  enabled  me  to  fiirnish  am  account  of  it,  whk-h, 
with  a  destrriplioii  of  the  male  insect,  was  published  in  Jan- 
uarv,  iH-n,  in  the  fitUi  volume  of  the  "  New  England 
Farmer." 

The  insect  proved  to  be  the  Sirex  Columba  of  Linnaeus, 
or  I'reniL'X  Culamba  of  modem  naturalists.     Sirfx  is  a  cor- 
ruption   of    the    Greek 
"*■  ^^-  name   for  a   wild    bee  ; 

Tremex  signifies  a  ]>er- 
fonitor,  or  maker  of 
holes  ;  and  Columba  a 
pigeon.  The  body  of 
the  female  (Fig.  '2.JO) 
is  cylindrical,  about  as 
thick  as  a  common  lead- 
pencil,  and  an  incli  and 
a  lialf  or  moi-o  in  length, 
exclusive  of  the  borer, 
which  is  an  inch  long, 
and  projects  three  eighths  of  an  inch  beyond  tlio  end  of 
the  liody.  The  latter  rounds  upwards,  hke  the  stem  of 
a  boat,  and  is  armed  with  a  point  or  short  horn.  Tlie 
hi'iul  and  the  thorax  are  rust-colored,  varicil  witli  black. 
Tlie  Jibdinnen,  or  hinder  and  longest  part  of  the  body,  is 
black,  with  seven  ochre-yellow  kinds  across  the  bick,  all 
of  tlu'm  but  the  first  two  interrui)ted  in  the  middle.  The 
honied   tail,  and  a   rtiund   spot  before  it,  impressed   as  if 

•  Si'u-  Xew  Kiigliuid  Fnniier,  Vul.  V.  pp.  1«7, 175, 180,  and  211, 
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witli  a  seal,  are  ochre-yellow.  The  antennae  are  rather 
short  and  blunt,  rust-colored,  with  a  broad  black  ring  in 
the  middle.  The  wings  expand  two  inches  and  a  quarter, 
or  more ;  they  are  smoky  brown  and  semi  transparent.  The 
1^  are  ochre-yellow,  with  blackish  thighs.  The  borer,  awl, 
OF  needle  is  as  thick  as  a  bristle,  spear-pointed  at  the  end, 
and  of  a  black  color;  it  is  concealed,  when  not  in  use, 
between  two  narrow  rust-colored  side-pieces,  forming  a  kind 
of  scabbard  to  it. 

Tliia  insect  is  figured  and  described  in  the  second  volume 
of  tlie  late  Mr.  Say's  "American  Entomology."  The  male 
does  not  appear  to  have  been  described  by  any  author; 
and,  although  agreeing,  in  some  respects,  with  the  two 
other  species  represented  by  Mr.  Say,  is  evidently  distinct 
from  both  of  them.  He  is  extremely  unlike  the  female 
in  color,  form,  and  size,  and  is  not  furnished  with  the  re- 
markable borer  of  the  other  sex.  He  is  rust-colored,  varie- 
gated with  black.  His  antennae  are  rust-yellow  or  blackisli. 
His  wings  are  smoky,  but  clearer  than  those  of  the  female. 
His  hind  body  is  somewhat  flattened,  i-ather  widest  behind, 
and  ends  with  a  conical  horn.  His  hind  legs  are  flattened, 
much  wider  than  those  of  the  female,  and  of  a  blackish 
■  color ;  the  other  legs  are  rust-colored,  and  more  or  less 
shaded  with  black.  The  length  of  his  body  varies  from 
three  quarters  of  an  inch  to  one  inch  and  a  quarter;  and 
his  wings  expand  from  one  inch  and  a  quarter  to  two  inches 
or  more. 

An  old  elm-tree  in  this  vicinity  used  to  be  a  favorite 
place  of  resort  for  the  T^emex  Columba,  or  pigeon  Tremex ; 
and  around  it  great  numbers  of  the  insects  were  often  col- 
lected, during  the  months  of  July  and  August,  and  the 
early  part  of  September.  Six  or  more  females  might  fre- 
quently be  seen  at  once  upon  it,  employed  in  boring  into 
the  trunk  and  laying  their  eggs,  while  swarms  of  the  males 
hovered  around  tliem.  For  fifteen  years  or  more,  some 
large  buttonwood-trees  in  Cambridge  have  been  visited  by 
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measures  atiout   an   inoK  in  length.      This   species,  which 
is  not  common,  has  been  found  on  pine-trues  in  July. 
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Urocerus  nitidu%^  the  polished  hom-tail,  is  an  unde- 
scribed  species,  for  which  I  am  indebted  to  the  Rev.  L. 
W.  Leonard.  The  male  is  not  known  to  me.  The  female 
is  of  a  deep  blue  color,  downy  on  the  head  and  thorax, 
smooth  and  highly  polished  on  the  abdomen,  the  end  of 
which  is  armed  with  a  flattened  horny  point.  Her  wings 
are  clear  and  perfectly  transparent,  with  brownish  veins, 
and  have  only  a  faint  smoky  tinge  towards  the  tip.  Her 
legs  are  ochre-yellow.  The  boily  of  this  insect  measures 
rather  more  than  three  quarters  of  an  inch,  exclusive  of 
the  horn  on  the  tail.  This  insect  differs  from  the  European 
Urocerus  Juvencas  in  the  nmcli  greater  brilliancv  of  its  color, 
and  in  haviuix  shorter  antennie.  The  borer  of  this  and  of 
the  preceding  species  resembles,  in  fonn  and  structure,  that 
of  the  j)igeon  Tremex,  and  is  used  in  the  same  way. 

Urocerus  ahdominaliH^*  the  black  and  orange  horn-tail, 
of  which  only  the  male  is  known  to  me,  has  not  been 
described  before.  It  is  black,  with  the  four  middle  seg- 
ments of  the  abdomen  deej)  orange.  There  is  a  pale  yel- 
low spot  behind  each  eye ;  the  front  corners  of  the  tliorax 
are  pale  brownish-yi'How ;  and  there  are  two  minute  yel- 
lowish scales  on  the  back  ])art  of  the  thorax.  The  abdo- 
men is  flattened  and  widened  behind,  and  ends  with  a 
flattened  or  triangular  point.  The  anteima3  are  long  and 
tapering,  of  a  reddish  brown  color,  with  the  two  extn^mi- 
ties  black.  The  wings  are  tmnsj)arent,  with  brown  veins, 
aJid  are  a  little  smoky  at  the  tips.  The  urst  four  legs  are 
ochre-yellow,  with  black  thighs ;  and  the  hind  legs  are 
black,  with  yellow  knees  and  feet.  This  Insect  varies  in 
length  from  six  tenths  to  more  than  three  quarters  of  an  inch. 
It  is  found  in  July,  on  the  trunks  of  the  white*  pine. 

Mr.    Westwood   has   ascertaijied    that   the    (jjrubs    of  the 

[  1  Urocerus  mtidus.    This  is  the  cyamus  of  Fub.  Sy.*t.  Picz.  p.  oO.  —  Norton.] 

*  So  named  from  the  great  contract  in  the  colors  of  the  abdoiiuMi.  In  my 
*  (.'atalopiK* "  it  stands  under  the  gjL'nus  Sircx  of  Liunaius,  which  is  tlie  same  as 
Urocerus  of  Geoflroy. 
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png   to   the  genus  Siphy^a  liave   the   same 


form  nntl  habits  as  those  of  the  hom-tailed  'wood-wasps. 
The  name  comes  from  a  word  signifying  a  small  sword, 
in  allusion  to  the  borer  of  the  female,  which  is  shorter 
than  in  the  preceding  honi-tails.  The  winged  insects 
have  a  rounded  head,  distant  from  the  thorax,  to  the  lower 
part  of  which  it  is  joined  by  a  slender  conical  neck.  The 
body  is  nearly  cylindrical,  a  little  flattened,  somewhat  turned 
up  behind,  and  ends  with  an  obtuse  point.  The  antennse 
are  short,  curved,  and  tapering  at  the  end, 

Xiphydna  albicomis  of  my  "  Catalogue,"  or  the  white- 
homed  Xiphydria,  has  white  antennie  with  the  two  lowest 
Joints  black.  The  head  is  black,  with  a  narrow  white 
line  around  each  of  the  eyes,  forming  a  large  oval,  inter- 
rupted only  in  two  places,  on  each  side  of  tlie  head.  The 
body  is  black,  with  a  spot  on  the  front  comers  of  the  tho- 
rax, and  six  spots  on  each  side  of  the  abdomen,  of  a  white 
color.  The  legs  are  reddish  yellow  or  honey-yellow,  with 
dusky  feet.  The  wings  are  transparent,  and  have  blackish 
veins.  The  body  measures  from  six  tenths  to  nearly  tliree 
quarters  of  an  inch  in  length.  This  insect  is  found  on 
the  trunks  of  trees  of  soft  wood,  in  August. 

Xiphydria  mellipet  of  my  "  CataJogue  "  may  be  merely 
a  variety  of  the  preceding,  from  which  it  differs  chiefly 
in  having  only  four  white  spots  on  each  side  of  the  abdo- 
men. It  is  four  tenths  of  an  inch  long.  I  am  indebted 
to  the  Rev.  L.  \V,  Leonard  for  specimens  of  these  two 
species. 

The  name  of  the  genus  Oryamt  comes  from  a  Greek 
word  signifying  to  dig  holes.  The  insects  belonging  to  it 
diflTer  considerably  from  the  other  Uroceridce,  but,  fiwm  what 
little  is  known  respecting  them,  they  appear  to  have  the 
same  habits.  They  have  a  cylindrical  body,  almost  rounded 
behind,  or  bluntly  pointed,  and  not  distinctly  homed.  Their 
heads  are  large,  and  very  rough  on  the  fi^nt.  Their  an- 
tenna appear  to   come  out  of  the   mouth,  being  inserted 
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close  to  it,  under  the  outer  angles  of  tJie  visor ;  are  rather  j 
short,  carved,  and  thread-like ;  and  are  unequal  in  the  num-  I 
ber  and  size  of  tlie  joints,  in  the  two  sexes.     Tliey  have  I 
a  short  and  thick  neclc.      Their  borer  is  very  slender,  i 
entirely  concealed  in  a  deep  and  narrow  chink  under  thai 
hinder  part  of  the  body,  and  ia  coiled  np  at  its  base,  so  I 
tliat  it  can  be  darted  out  to  some  distance  wlien  extended. 
The  fore  legs  of  the  females  are  very  thick,  and  have  only 
three  joints  to  the  feet ;  wliile  the  rest,  as  well  as  all  of  tiie 
feet  of  the  male,  are  five-jointed.     Their  wings  have  but 
few  veins  and  meshes  in  thein.     These  insects  are  active,  i 
fly  quickly,  and  love  to  alight  and  ran  about  on  the  sunny  I 
side  of  the  trunks  of  trees,  wherein  they  are  supposed  to  1 
lay  their  e^s. 

For  a  long  time,  only  two  kinds  of  Orj/BSia  were  knows  i 
to  naturalists,  and  both  of  them  were  European  insects.  In  I 
the  year  1833,  three  undoscribed  species  were  enumerated  J 
in  my  "  Catalogue  of  the  Insects  of  Massachusetts "  j  and  | 
tliese,  in  tlie  second  edition  of  the  Catalogue,  which 
published  early  in  183.5,  received  the  following  descriptiva  j 
names,  by  means  wliereof  an  entomologist  would  find  littlo  I 
or  no  difficulty  in  recognizing  thcin ;  namely,  hfemorrhiHda-  J 
li»,  tlie  red-tailed,  maurux,  the  dark-col orod,  and  affinis,  tlie-J 
allied,  so  called  from  its  near  resemblance  to  the  preceding  I 
species.  These  singular  insects  wore  taken  upon  a  willow- . 
tree,  by  my  friend,  the  Rev.  L.  W.  Leonard,  and  were  pre-  I 
sented  to  me  many  years  ago. 

The  rod-tailed  Oryssus  has  been  renamed  and  described,  ■ 

by  Mr.  Newman,  in  the  October   number  J 

Fig-a'>2.  ^f  j]^g  gj.j]^  volume*  of  "The  Entomologi-  1 

cal    Magazine,"   published    in    London    in  | 

1838.      It  is  his   Oiytsus   terminals  (Fig.  , 

252).     The  female  only  is  known  to  me..  I 

Her  body  is  black,  rough  before,  and  smooth  I 

behind,  with  the  last  tliree  segments  of  a  blood-red  coIoTi  f 

■  Pags  isa. 
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Tlie  outer  side  of  the  fourUi  and  fiftli  joints  of  lier  antennje, 
her  kneea,  and-  a  line  on  the  outer  edge  of  her  shins,  are 
white.  Her  feet  are  dull  red.  Her  wings  are  clear  and 
transparent,  with  a  hroad,  Bmoky-bro,wn,  transverse  hiind, 
beyond  the  middle  of  tlie  first  pair.  Her  body  measures 
nearly  §ix  tenths  of  an  inch  in  length. 

Tlie  dark-colored  Oryssus  is  probably  tlie  s;inn?  as  one 
described  by  Mr.  Westwood.  in  1835,  in  the  fifth  volume" 
of  "  The  ZoiJlogical  Journal."  under  the  name  of  Oiygsax 
S<v^,  in  honor  of  the  lat«  Mr.  Say,  who  sent  him  the  insect. 
It  b  of  a  deep  black  color,  rough  before  and  smooth  behind, 
ftnd  is  marked  with  white  on  the  antenn.'c  and  legs,  like 
the  red-tailed  kind,  wltJi  the  addition  of  two  sliort  white 
lines  on  the  forehead,  between  tlie  lower  corners  of  the 
eyes.  The  feet  are  black.  The  wings  have  a  smukj-  hand 
beyond  the  middle,  which,  Iiowcxlt,  fades  away  towards 
the  inner  margin.  I  have  seen  only  females  of  this  species, 
and  they  measure  from  four  to  five  tenths  of  an  inch  in 
length. 

It  is  possible  that  my  Ory»ati»  affini»,  which  is  a  mule, 
may  be  the  mate  of  the  foregoing  dark-colored  species,  from 
which  it  differs  in  having  reddish  feet,  and  in  wanting  tlie 
two  white  spots  on  the  forehead.  It  measures  four  tenths 
of  an  inch  in  length. 

From  this  somewhat  extended  account,  it  is  evident  that 
we  have  very  little  power  over  the  insects  of  tlie  foregoing 
family.  The  most  that  we  can  do  towards  checking  their 
ravages  will  be  to  destroy  the  females,  whenever  they  are 
found  laying  their  eggs. 

The  four-winged  gall-flies  have  very  little  outward  resem- 
blance to  tlie  saw-flies  and  hom-Iailed  wood-wasps.  They 
agree  with  them,  however,  in  boring  into  plants,  and  in 
laying  their  eggs  therein.  Vegetation  does  not  often  suffer 
much  injury  from  their  attacks,  and  it  is  only  on  account 
of  the  very  singular  productions,  called  galls,  arising  frxmi 

•  Page  410. 
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the  irritating  punctures  of  those  insects,  that  tlie  attention  ' 
of  cultivators  is  at  all  likely  to  be  drawn  to  tliem.     There  ] 
are   some   two-winged   flies,   and   also  some   other   insects, 
whicli  produce  various  kinds   of  excrescences   or   gulls  on   i 
plants ;   but  these  now  under  consideration  are  very  small, 
four-winged   insects,  belonging  to   the  oi-der   Mymenoptera, 
and  distinguished  by  the  following  pecuHarities.     Tlie  head 
is  small ;  the  antennie  are  rather  short,  slender,  and  thread-  1 
like ;  and  the  thorax  is  thick  and  hunched.     The  abdomea  1 
or  hind  body,  viewed  sidewise,  appears  round  or  oval,  but   ' 
it  is  sharp-edged  above  and   below,  veiy  thin  or  pinched 
up  at  the  sides,  aaid  is  hung  to  the  thorax  by  a  very  short 
and  slender  stem.     The  fore  wings  are  ratlier  long,  and   i 
have  only  a  few  veins  in  them ;   tlie  hind  wings  are  smalt, 
and  seemingly  veinless.     The  borer  of  the  females  is  very  I 
long,  and  slender,  concealed  in  the  under  aide  of  the  hind 
body,  the  cur\-ature  whereof  it  follows,  and   is  capable  of 
being  straightened  and  thrust  out  of  a  narrow  chink,  which 
is   covered  by  two  little,  grooved,   sheatb-Iike  pieces,   that 
serve  to  conduct   the    eggs    into   the   holes  made  with  the 
insti-ument. 

The  genua  containing  most  of  the  gall-flies  was  called, 
by  Geoffroy,  Diplolepis,  that  is,  double  scales,  on  account 
of  the  two  piec*;3  that  cover  the  opening  for  the  borer  in 
the  hinder  part  of  the  abdomen.  The  same  uisects,  how- 
over,  had  previously  been  placed  by  Linnseus  in  tlie  genus 
Oifnij)!!,  80  called  from  a  word  used  by  ancient  authors  to 
designate  some  small  piercing  insect.  The  Linnffian  name, 
though  for  some  time  rejected,  has  been  restored  to  the  ^11- 
flics,  which  accordingly  are  now  included  in  a  fiimily  called 
C'v'NiPiD^.  The  punctures,  made  by  these  insects  in  the 
leaves,  buds,  stems,  and  roots  of  plants,  are  followed  by 
swellings  of  tlie  wounded  parts,  which  increase  rapidly  m 
size,  and  become  spongy  or  pulpy  within.  The  thin-skinned 
eggs,  dropped  into  the  punctures,  grow  awhile,  by  absorb- 
ing the  sap  around  them,  and,   when  at  length  they  are 
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hatched,  tlie  little  grubs,  proceeding  therefrom,  find  them- 
selves comfortably  bedded  witliin  the  pulpy  tumors,  and 
plentifully  supphcd  with  food  on  every  side.  They  feed 
on  the  vegetable  substance  immediately  around  tlicin,  come 
to  their  growtli  in  due  time,  cast  their  skins,  and  appear 
first  in  the  chrysalis  and  then  in  the  winged  form,  and 
finally  gnaw  tlieir  way  through  the  hard  slit-ll  of  the  galls, 
and  come  out  into  tlie  open  air.  There  are  a  few  of  the 
grubs,  however,  that  leave  the  galls  when  fiilly  grown,  and 
finish  their  transformations  in  the  ground. 

The  grubs  or  yoiing  of  the  gall-flies  are  of  a  whitish 
color,  and  somewhat  resemble  maggots,  but  are  shorter 
and  tliicker,  and  have  a  small,  distinct  head.  They  are 
without  proper  legs,  and  move  only  by  means  of  the  swollen 
edges  of  their  rings,  witli  the  aid,  it  is  said,  of  certain  little 
contractile  warts  on  their  bodies,  tliat  serve  them  instead 
of  feet.  There  are  almost  as  many  kinds  of  galls  as  there 
are  species  of  gall-flies ;  and  each  species  confines  its 
attacks  to  some  one  sort  of  plant,  and  to  some  particular 
part  thereof.  It  is  wonderful  that  there  should  be  such  a 
diversity  in  the  forms  and  texture  of  the  galls  of  insects 
so  nearly  resembling  each  other  in  form  and  structure ; 
and,  on  tlie  other  hand,  that  each  species  of  gall-fly  should 
invariably  produce  galls  of  tlie  same  kind.  Many  galls  are 
very  irregular  and  uneven,  others  ai-e  round  and  resemble 
fruits ;  some  are  smooth,  others  are  beset  widi  prickles, 
or  covered  with  a  woolly  substance;  some  hang  by  little 
stems,  others  are  perfectly  flat,  and  adhere  closely  to  the 
surface  of  leaves.  At  first  they  aro  soft  or  spongy  within, 
but  after  some  time  they  become  hard,  and  almost  or  quite 
woody.  The  eggs  of  some  gall-flies  do  not  hatch  till  the 
galla  be^n  to  grow  hard  on  the  outside;  this  is  the  rea- 
son why  wc  do  not  find  any  insects  within  certain  kinds 
of  galls,  so  long  as  they  remain  soft  and  unripe. 

The  round  and  hard  Aleppo  galls,  or  nutgalls  of  com- 
merce, used  in  the  making  of  ink,  in  coloring,  and  iu  med- 
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VIII.  Fig.  10.)  Its  head  and  thorax  are  black,  and  are 
rough  with  numerons  little  pits  and  short  hairs  ;  the  hind 
Iwdy  is  smooth,  and  of  a  shining  pitch-color ;  the  legs  are 
dull  brownish  red ;  and  the  fore  wings  have  a  brown  spot 
near  the  middle  of  the  outer  edge.  Its  body  is  nearly  one 
quarter  of  an  inch  long,  and  its  wings  expand  five  eighths 
of  an  inch. 

A  dwarf  oak  (^Quercug  ir^ectoria),  growing  on  the  borders 
of  the  Dead  Sea,  produces  galls  somewhat  like  the  forego- 
ing, which  have  been  supposed  to  be  the  apples  of  Sodom, 
described  by  ancient  writers  as  fruits  fair  to  the  view,  hut 
cmmbling  into  dust  when  handled.  A  late  writer,*  how- 
ever, has  shown  that  these  tempting  and  deceptive  produc- 
tions are  the  real  fruits  of  a  tree,  the  A»cle^a»  procera, 
resembling  our  common  silk-weed  in  its  botanical  characters. 

Clusters  of  three  or  four  round  and  smooth  galls  are 
often  seen  on  the  small  twigs  of  the  white  oak.  They  are 
nearly  as  large  as  bullets,  of  a  greenish  color  on  one  side, 
and  red  on  the  other.  They  approach  in  hardness  to  the 
Aleppo  galls,  and  perhaps  might  be  put  to  the  same  nse. 
Each  one  is  tlie  nest  of  a  ^ngle  insect,  which  turns  to  a  6y 
and  eats  its  way  out  in  June  and  July,  having  passed  the 
winter  as  a  chrysalis,  within  the  gall,  lodged  in  a  clay-col- 
ored egg-shaped  case,  about  three  twentieths  of  an  inch 
long,  and  with  a  brittle  shell.  These  little  cases  appear 
to  be  cocoons,  but  are  not  made  of  silk  or  fibrous  matter. 
Similar  cocoons  are  found  within  many  other  galls,  and  I 
have  some  which  were  discovered  under  stones,  and  were 
not  contained  in  galls,  but  produced  gall-flies,  the  insects 
having  left  their  galls,  to  finish  their  transformations  in 
the  ground.  The  gall-fly  of  the  white  oak  varies  in  color. 
Sometimes  it  closely  resembles  the  gall-fly  of  onr  oak-apple, 
differing  from  it  only  in  size,  and  in  wanting  the  brownish 
spot  and  dark-colored  veins  on  the  fore  wings ;  and  some- 
times it  is  of  a  dull  brownish-yellow  color,  with  a  brown 
■  Bobinsan's  Biblical  Researches  in  Palestine,  Vol.  H.  p.  3SS. 
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spot  on  tlic  back.  It  is  three  twentieths  of  an  inch  long, 
and  its  wings  expand  three  tenths  of  an  inch.  It  is  the 
Diplolepi%^  or  more  properly  CynipB  aneratu^  of  my  Cata- 
lomie. 

Galls  of  the  size  and  color  of  grapes  are  found  on  the 
leaves  of  some  oaks.  Each  one  contains  a  gnib,  which 
finishes  its  transformations  in  June.  The  winged  insect  is 
my  CynipB  nubilipennis^  or  cloudy-winged  Cynips,  so  named 
from  the  smoky  cloud  on  the  tips  of  its  wings.  Excepting 
in  this  respect,  it  closely  resembles  the  dark-colored  variety 
of  Cifnips  07ieratus,  and  very  httle  exceeds  it  in  size. 

One  of  our  smallest  gall-flics  may  be  called  Cyiiips  semi- 
nator^  or  the  sower.  She  lays  a  great  number  of  eggs  in  a 
ring-like  cluster  around  tlie  small  twigs  of  the  white  oak, 
and  her  punctures  arc  followed  by  the  growth  of  a  rough 
or  shaggy  reddish  gall,  as  lai'ge  sometimes  as  a  walnut. 
When  this  is  ripe,  it  is  like  brittle  sponge  in  texture,  and 
contains  numerous  little  seed-like  bodies,  adhering  by  one 
end  around  the  sides  of  the  central  twig.  These  scemin<r 
seeds  liave  a  thin  and  tough  hull,  of  a  yellowish-white  color ; 
tliey  arc  egg-shaped,  pointed  at  one  end,  and  are  nearly 
one  eighth  of  an  inch  long.  The  gall-insects  live  singly, 
and  undergo  their  transformations,  within  these  seeds ;  after 
which,  in  order  to  come  out,  they  gnaw  a  small  hole  in  the 
hull,  and  then  easily  work  their  way  through  the  spongj' 
ball  wherein  they  are  lodged.  They  are  less  than  one  tentli 
of  an  inch  long,  are  almost  black,  or  of  tho  color  of  pitch, 
highly  polished,  especially  on  the  abdomen,  and  their  mouth, 
antenniB,  and  legs  are  cinnamon-colored. 

It  has  been  observed  that  no  tree  in  Europe  yields  so 
many  different  kinds  of  galls  as  the  oak.  Those  which  I 
have  described  are  not  all  that  arc  found  on  oaks  in  this 
country,  and  they  seem  to  be  suflicicntly  distinct  from  tlie 
galls  of  European  oaks. 

Round,  prickly  galls,  of  a  reddish  color,  and  rather  larger 
than  a  pea,  may  often  be  seen  on  rose-bushes.     Each  of 
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them  contains  a  single  grub,  and  this  in  due  time  turns  to 
a  gall-fly,  which  may  be  called  Cynipt  bicolor,  the  two-col- 
ored Cynipa.  Its  head  and  thorax  arc  black,  and  rough 
with  numerous  little  pits ;  its  hind  body  is  polished,  and, 
with  the  legs,  of  a  brownish-red  color.  It  is  a  large  insect 
compared  with  the  size  of  its  gall,  measuring  nearly  one 
fifth  of  an  inch  in  length,  while  the  diameter  of  its  gall,  not 
including  the  prickles,  rarely  exceeds  three  tenths  of  an 
inch. 

Ci/nipa  dichlocerus,  or  the  gall-fly  with  two-colored  dntennas, 
(Plate  VIII,  Fig,  6,  Fig.  7  magnified,)  is  of  a  brownish- 
red  or  cinnamon  color,  with  four  little  longitudinal  grooves 
on  the  top  of  the  thorax,  the  lower  part  of  the  anteiinse  red, 
and  the  remainder  black.  It  varies  in  being  darker  some- 
times, and  measures  from  one  eighth  to  three  sixteenths  of 
an  inch  in  length.  Great  numbers  of  these  gall-flies  are 
bred  in  the  irregular  woody  galls,  or  long  excrescences,  of 
the  stems  of  rose-bushes  (Plate  VIII,  Fig  8). 

The  small  roots  of  rose-bushes,  and  of  other  plants  of  tlie 
same  iamily,  sometimes  produce  rounded,  warty,  and  woody 
knobs,  inhabited  by  numerous  gall-insects,  which,  in  coming 
out,  pierce  them  with  small  holes  on  all  sides.  The  winged 
insects  closely  resemble  the  dark  varieties  of  the  preceding 
species,  in  color,  and  in  the  little  fiirrows  on  the  thorax ; 
but  their  legs  are  rather  paler,  and  they  do  not  measure 
more  than  one  tfntli  of  an  inch  in  length.  This  species  has 
been  named  Cifnips  semipieeua. 

Monstrous  swellings  of  buds,  and  various  other  kinds  of 
excrescences,  may  often  be  seen  on  plants ;  but  ray  speci- 
mens of  the  insects  producing  them  are  not  in  a  condition 
to  be  described.  The  foregoing  account,  however,  will  serve 
to  illustrate  the  habits  of  some  of  our  most  common  gall- 
flies, and  explain  the  origin,  forms,  and  structure  of  tlieir 
singular  productions.  Such  excrescences,  as  soon  as  they 
are  observed  on  plants  of  any  value,  should  immediately  be 
cut  off,  and  put  into  the  fire. 
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Gall-insects,  as  already  statt-d,  ai-e  often  destroyed  by  ' 
little  2'<u'u*>tea  belonging  to  tlic  iamily  CitALcion)£;  and 
a^  these  are  liable  to  be  mistaken  for  the  former,  esjiecially  ' 
when  coming  from  the  same  gall,  it  may  be  well  to  puint  } 
out  the  difference  between  them.  The  four-winged  gall-flies  1 
luivo  mthcr  long,  straight,  tlircad-Iike,  and  ascending  anten- 
nae ;  tile  foi-e  winga  willi  s  few  veins,  forming  two  triangtdar  ' 
meshes,  one  of  wlucb  is  very  small,  and  situated  near  the 
middle  of  tlie  wing,  the  other  mesh  much  larger,  and  near 
tlio  base ;  the  hind  body  roundisli,  but  laterally  compressed ; 
and  the  piercer  spiral  or  curved,  and  concealed.  The  Chol- 
cidians  have  shorter,  elbowed,  and  droopuig  antenuie,  which 
are  enlarged  towards  the  end ;  a,  single  vein,  running  firom 
the  slioulder  near  the  outer  margin  of  the  fore  wing,  unidng 
with  this  margin  near  its  middle,  and  emittiug  thence,  to- 
wards, the  disk  of  the  wing,  a  short  oblique  braneh,  which 
is  enlarged  or  forked  at  the  end ;  the  hind  body  generally 
oval,  pointed  at  the  end  in  the  females,  and  provided  in  this 
sex  with  a  straight  piercer,  which  is  more  or  less  visible 
beneath,  and  prominent  at  tlie  extremity.  By  means  of 
their  piercers,  the  Clialcidians  thrust  their  eggs  into  the 
galls  made  by  various  kinds  of  gall-insect*,  and  the  mag- 
gots hatched  from  these  eggs  devour 
the  young  of  the  gall-flies.  (Fig.  254, 
larva  of  a  Chalcidian,  which  attacks 
C^nips  die/iloetritg ;  Fig.  255,  pupa  of 
the  same.)  Nor  do  tliey  destroy  these 
alone  ;  they  prey  upon  many  other 
larvffi,  especially  caterpillars,  and  also 
on  pujiiB  or  chrysalids.  Some  of  them  are  cgg-jMirasitea, 
puncturing  the  eggs  of  other  insects,  and  depositing  ther^ 
their  own  tiny  eggs.  They  are  the  minute  ichneumons 
(^Ichneumonea  minuti)  of  Liunteus,  and,  like  tlie  true  ich- 
*  nenmon-fliea,  they  are  eminently  asefiil  in  checking  the  | 
I  increase  of  the  noxious  tril>es, 

Such  being  tlie  known  habits  and  services  of  the  greatei   , 
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[  part   i>f  tlie   Chalcidians,   it   may   seem   singular  tliat   any 

I  doabt   s)iould   exist   in   regard   to   others   of  them.     There 

I  are,  however,  some  kinds  which  have  been  thought  to  pro- 

]  duce  galls   themselves,   instead   of  being   the    parasites   of 

1  gall-insects;    certain  species  wearing  indued  tlie  form  of  a 

I  Chalcidian,  but  appearing  to  have  the  habits  of  a  Cynips. 

These  species  belong  to  the  genus  Siirgtoma,  which,  though 

agreeing  in  structure  with  tlie  Chalcidians,  Professor  Neea 

I  von  Esenbeck  was  inclined  to  place  among  tht  Cynipid^, 

because  he  took  them  to  be  gall-makers.     Mr.  Westwood" 

controverts  this  opinion ;   and  Dr.  liatzeborgf  considers  it 

I  as  founded  upon  error.     It  may  nevertheless  be  correct,  if 

there   be   no   mistake   in   tlie   result  of  observations   made 

upon    the    insects,    called    barley-straw    insects    and    joint- 

I  worms,  that  priwluce  gnll-like  swellings   upon  tlie  stems  of 

I  barley  and  of  wheal  in  this  country. 

In  tlio  years  1829  and  1H30  several  com.mtinication3  were 
published  in  the  eighth  volume  of  Fesseiiden's  "  New  Eng- 
land Farmer,"  J    respecting  a  disease    of  barlev-straw,  pro- 
duced by  the  punctures  of  insects.     The   first   account  of 
this  disease  tliat  has    fallen    under    my  notice   is   contained 
n  extract  from  a  letter,  dated  August  lOlh,  IS-f,  from 
i   the  .Honorable  John  Merrill,  of  Nowburyport,  to  Mr.   Fes- 
I   senden;  wliorein  it  is  stated,  that  the  barley,  in  the  neigh- 
borhood of  Newburyport,   yielded  only  a  very  small  crop; 
on  some  farms,  not  much  more  than  the  seed  sown.     Most 
I  of  the  stalks  were  found  to  have  a  number  of  small  worms 
within    them,    near   to    the    second   joint,  and   had    become 
hardened  in  the  part  attacked,  from  the  interruption  of  the 
I  circulatlou   of  the  sap.     During  several    years   previous   to 
this  date,  the  barley  crops,  in  various    parts  of  Essex  and 
Middlesex  Counties,  were  more  or  less  injured  in  the  same 
I  way;   and  in  some  places  the  cnltivation  of  tlua  grain  was 

"  Uodem  anasificntion  of  Tnaocti,  Vol,  11.  p.  101,  nola. 

t  Die  luhnunuiuueri  iter  Fcir!>l!i]>'Mlcii,  L  ITS. 

I  PagM  43,  ise,  3IT,  3'JB,  aan,  uii.i  *oa.     Alsu  Vol.  IX.  ]..  1,  nril  VqI.  X.  p.  11, 
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given  up  in  consequence  thereof.  It  was  supposed  that  the 
insects  producing  this  disease  were  imported  from  Bremen, 
or  some  other  port  in  the  North  of  Europe,  in  some  barley 
that  was  sown  in  the  vicinity  of  Newbury,  three  or  four 
years  before  1829.*  The  worms  or  maggots  were  found, 
by  John  M.  Gourgas,  Esq.,  of  Weston,  Massachusetts,  to 
be  transformed  to  small  flies,  **  about  the  make  and  size  of 
a  small  black  ant,  with  wings,"  which  were  thought,  by 
some  persons,  to  be  the  same  as  the  Hessian  flies. 

In  the  summer  of  1831,  myriads  of  these  flies  were 
found  alive  in  straw  beds  in  Gloucester;  the  straw  having 
been  taken  from  the  fields  the  year  before.  An  opinion 
at  that  time  prevailed,  that  the  troublesome  humors  where- 
with many  persons  were  then  afflicted  were  occasioned  by 
the  bites  of  these  flies ;  and  it  is  stated  that  the  straw  beds 
in  Lexington,  being  found  to  be  infested  with  the  same 
insects,  were  generally  burnt.f  Mr.  Gourgas  observes, J 
that  when  the  barley  is  about  eight  or  ten  inches  high, 
the  effects  of  the  disease  in  it  begin  to  be  visible  by  a 
sudden  check  in  the  growth  of  the  plants,  and  the  yellow 
color  of  their  lower  leaves.  If  the  buts  of  the  straw  are 
now  examined,  they  will  be  found  to  be  irregularly  swollen, 
and  discolored,  between  the  second  and  third  joints,  and, 
instead  of  being  hollow,  are  rendered  solid,  hard,  and 
brittle,  so  that  the  stem  above  the  diseased  part  is  impov- 
erished, and  seldom  produces  any  grain.  Suckers,  how- 
ever, shoot  out  below,  and  afterwards  yield  a  partial  crop, 
seldom  exceeding  one  half  the  usual  quantity  of  gi-ain. 
Dr.  Andrew  Nichols,  of  Danvers,  states,§  that  the  wonus 
are  about  one  tenth  of  an  inch  in  length,  and  of  a  yellow 
or  straw  color ;  and  that,  in  the  month  of  November,  they 
appeared  to  have  passed  to  the  chrysalis  state.  They  live 
through  the  winter  unchanged  in  the  straw,  many  of  them 
in   the   stubble  in  the  field,  while  others  are  carried   away 

♦  New  England  Farmer,  Vol.  VIII.  p.  217.  |  Ibid.,  Vol.  VIII.  p.  299. 

t  Ibid.,  Vol.  X.  p.  11.  §  Ibid.,  p.  138. 
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when  the  grain  is  harvested.  When  the  barley  is  threshed, 
numerous  small  pieces  of  diseased  straw,  too  hard  to  be 
broken  by  the  flail,  will  be  found  among  the  grain.  Some 
of  these  may  be  separated  by  the  winnowing-machine,  but 
many  others  are  too  large  and  heavy  to  bo  winnowed  out, 
and  reniain  with  the  grain,  from  which  they  can  only  be 
removed  by  the  slow  process  of  picking  them  out  by  hand. 

In  the  winter  of  1829,  Cheever  Newhall,  Esq.,  furnished 
me  with  a  few  pieces  of  diseased  barley-straw,  each  of  which 
contained  several  small  whitish  maggots.  Since  tliat  time 
this  aflcction  of  the  barley  has  only  once  &llen  under  my 
notice,  though  I  have  reason  to  think  that  it  continues  to 
prevail  in  many  parts  of  Massachusetts.  Each  maggot  was 
imbedded  in  the  thickened  and  solid  substance  of  the  stem, 
in  a  little  longitudinal  hollow,  of  the  shape  of  its  own  body ; 
and  its  presence  was  known  by  an  oblong  swelling  upon  the 
surface.  In  some  pieces  of  straw  the  swellings  were  so 
numerous  as  greatly  to  disfigure  the  stem,  the  circulation 
in  which  must  have  been  very  much  checked,  if  not  de- 
stroyed. Early  in  the  following  spring  these  maggots  en- 
tered the  pupa  or  chrysalis  state,  and  on  the  15th  of  June 
the  perfected  insects  began  to  make  tlieir  escape  through 
.  minute  perforations  in  the  straw,  which  they  gnawed  for 
this  purpose.  Seven  of  these  little  holes  were  counted  in 
a  piece  of  straw  only  half  an  inch  in  length.  The  insects 
continued  to  release  themselves  from  their  confinement  till 
the  5th  of  July,  after  which  no  more  were  seen.  Much 
to  my  surprise,  they  proved  to  be  minute,  four-winged  flies, 
belonging  to  the  genus  Euryloma.  Supposing  these  insects 
to  be  parasites,  in  accordance  with  the  known  habits  of 
others  of  the  same  femily,  I  described  them  as  such,  mider 
tlie  name  of  Eurytoma  Hordei  (so  called  from  Hordeunti 
the  Latin  for  barley),  in  the  **  New  England  Farmer,"  for 
July  23,  1830,*  and  in  tlie  first  edition  of  this  work.  It 
was  then  my  belief  that  the  true  culprits,  or  ori^nal  cause 
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of  the  disease,  would  prove  to  be  «ome  species  of  CtfidcmyiOj 
alli^-d  :o.  hxiz  disdnci  ic*jm^  the  Hessian  fir ;  and  that  tliev. 
whilrr  in  tL-i:  !arva  or  yu^A  sta:e«  had  been  preyed  Q[K>n  and 
de*rp^v.-i  hv  ::.f^  E-An/tjF'ia,  The  larvae  of  the  Hessian  flv 
are  »-jf:K:n  dtrstrijyed  by  a  somewhat  similar  Chalcidian  pani- 
sit*:-.  ^ivat  number*  of  which  have  been  observed,  in  their 
win^-<>d  torm.  in  wheat-tields.  and  have  then  been  mistaken 
for  H'T^sian  flies. 

Tile-  b-j^ly  of  the  E-irut'ina  H-jr^Ui  is  jet-black,  and  slightly 
hairy.  Tiie  head  and  thorax  are  opaque,  and  rough  with 
dilat'j^l  jfuncrures.  The  hind  b«>ly  is  smooth  and  polished. 
Th^'  tiiiirhs.  shanks,  and  claw-ioints  are  blackish ;  the  knees, 
and  th'-'  utlier  joints  of  the  fe\.'t.  are  pale  honey-yellow.  The 
females  are  twelve  or  thirteen  hundredths  of  an  inch  long. 
Tiie  males  are  rather  smaller,  and  are  distinguished  from  the 
females  by  the  following  characters.  They  have  no  piercer. 
The  joints  of  their  antennae  are  loniier.  and  are  surrounded 
with  whorls  of  little  hairs.     Tiie  hind  bodv  is  shorter,  less 

a 

pointed  Whind,  and  is  coimected  ivith  the  thorax  by  a  longer 
stem  or  peduncle.  These  insects  are  very  active,  and  move 
]>y  littk'  leaps ;  but  the  liindmost  thighs  are  not  thickened. 
About  ei;:lit  vears  a^o,  some  of  these  insects,  that  had  come 
from  a  .str.iw  bed  in  Cambridire,  were  shown  to  me.  Thev 
had  proved  verj'  troublesome  to  children  sleeping  on  the 
bed ;  their  bites  or  stin;:s  bein^:  followed  bv  considerable  in- 
flammation  and  irritation,  which  lasted  several  davs.  So 
numerous  were  the  insects,  that  it  was  found  necessary  to 
empty  the  bed-tick  and  bum  the  straw.  Since  that  time, 
I  have  heard  nothincr  more  either  of  the  inset^ts  or  <)f  the 
disease  of  barley-straw  in  this  part  of  the  country*. 

My  attention  was  again  called  to  the  histor\'  of  the  barley- 
straw  insect  by  an  article  on  the  joint-worm,  published  at 
bany  in  "  The  Cultivator,"  for  October,  18")1.     The  ac- 
nt  given  in  this  magazine,  by  Mr.  Rives,  of  the  ravages 
the  joint-worm  in  the  wheat-fields  of  Virginia,  and  the 
larks  ])y  Dr.  Fitch  on  the  peculiar  affection  of  the  wheat- 
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E  straw  produced  by  this  worm,  led  me  to  suspect  that  the 
I,  disease  was  identical  with  that  which  bad  been  observed  in 
I  barley-struw,  and  that  it  originated  jrom  the  same  cause. 
1  In  tbo  article  above  named,  Br.  Fitch  appears  to  have  come 
I  to  the  conclasiou  that  the  disease  was  produced  by  some 
1  Bpecics  of  Cedihmjfia.  He  found  the  disease  of  the  wheat- 
iBtraw  to  be  situated  immediately  above  the  lower  joint,  in 
I  the  sheailiing  base  of  the  leaf,  the  substance  of  which,  for 
I B  distance  exceeding  half  an  inch,  was  much  swollen,  and 
I  was  changed  to  a  more  solid  and  wood-like  texture,  while 
I  the  sur&ce  esliibited  several  long  pale  spots,  slightly  elevated 
I  like  a  blister.  The  hollow  of  the  stem  was  enUrely  oblit- 
I  erated,  at  some  parts,  by  the  pressure  of  the  enlarged  por- 
I  tion  of  the  sheath,  and  was  hardly  visible  at  others.  Each 
I  of  the  blistered  spots  covered  an  elongated  cavity,  containing 
I  a  footless  worm  or  maggot,  aWut  ten  hundredths  of  an  inch 
I  long,  of  an  ov.-d  form  rather  more  tapering  posteriorly  than 
\  towards  the  head,  and  divided  by  slight  constrictions  into 
I  thirteen  segments.  The  worm  was  si>ft,  shinmg,  of  a  uni- 
ifiirm  milk-white  color,  with  a  small  V-shajied  brown  Hue 
I  marking  the  situation  of  the  mouth.  "  So  exactly,"  remarks 
1  I>r.  Fitcli,  "  does  this  worm  in  its  form  and  appearance 
I  resemble  the  larvns  of  the  Ilesslun  fly  and  other  species  of 
T.  Ceddontjfia  which  have  fallen  under  my  examination,  that  I 
■ent^laiii  no  doubt  it  pertains  to  the  same  genus  of  insects." 

On  the  IGth  of  March,  1852,  F.   G.   Ruttin,  Esq.,  of 

[iShadwell,  Virginia,  the  editor  of  "  The  Southern  Planter," 

■sent  to  me   that  paper  for   July,   1851,   containing  some 

■Account  of  the  joint-worm,    and    with  it  a  few  samples  of 

used    wheat-straw.      A    much    larger  quantity   of   the 

straw,   soon   atWrwards    recei\'ed    from    him,   was   divided 

into  two  unequal   portions,  the  larger   of  which  was  sent 

I  to  Dr.  Fitch,  in  the  hope  that  between  us  something  defi- 

■nite  concerning  the  origin  of  the  disease  might  be  obtained. 

TUpon   examining    ray   samples,    I    found   that   tlie   disease 

was  not  invariably  confined  to  the  sheathing  base  of  the 


PAKASITES    OF    THE    JOINT-WOBll.  557 

the  bottom  of  the  shank  and  the  contiguous  part  of  the 
foot.  The  length  of  the  body  is  ten  hundredths  of  an 
inch,  being  somewhat  less  than  that  of  the  Hurytoma. 

From  my  samples  of  the  straw  I  have  obtained  another 
and  a  ditferent  parasite,  belonging  to  the  same  &mily,  but 
to  the  genus  Torymus.  The  specimen  is  a  female,  and, 
like  others  of  the  same  genus,  it  is  provided  with  .an  ex- 
serted  slender  piercer,  nearly  as  long  as  its  own  body. 
The  latter  is  about  as  long  as  that  of  tlie  Pteromabia  above 
described,  and  is  of  a  deep  black  color,  slightly  tinged 
with  green  on  the  &ce  and  thorax,  both  of  which  are 
rough  and  opaque,  while  the  hind  body  is  smooth  and  pol- 
ished. The  fore  wings  have  an  elongated  cloudy  spot 
near  the  middle,  and  the  oblique  branch  is  very  short. 
The  thighs,  claws,  and  the  antenna  except  the  basal  joint, 
are  blackish,  the  other  parts  of  the  legs  and  the  base  of 
the  antennae  are  pale  yellow.  The  hindmost  thighs  are 
much  thicker  than  the  others,  and  are  notched  beneath  the 
end.  The  eyes  have  a  dull  reddish  tinge,  perhaps  not 
their  true  color  in  life.  Professor  Cabell  has  sent  to  me 
some  specimens  of  this  Torymui,  including  a  male,  which 
differs  from  the  female  in  having  all  the  joints  of  the  an- 
tennee  black. 

The  ravages  of  the  joint-worm  in  the  wheat-fields  of 
Virginia  are  said  to  have  been  first  observed. in  Albemarle 
County,  about  four  or  five  years  ago.  They  have  alarmingly 
increased  from  year  to  year,  and  have  extended  over  many 
parts  of  the  adjacent  counties,  becoming  more  aggravated 
each  time  that  they  are  renewed  in  the  same  place.  The 
loss  occasioned  thereby  often  amounts  to  one  tliird  of  the 
average  crop,  and  is  sometimes  much  greater ;  and  during 
the  present  season,  "some  farmers  did  not  reap  as  much 
as  they  sowed."  These  statements  are  made  chiefly  on 
the  authority  of  Professor  J.  L.  Cabell,  of  the  University 
of  Virginia,  who  has  ^ven  some  attention  to  the  natural 
history  of  tlie  joint-worm,  and  has  recently  communicated 
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to  nie  the  result  of  liis  interesting  observations.     He  hasj 
come  to  the  conclusion  that  tlie  joint-worm  is  the  larva  of  tt 
llymenopterous,  and  not  of  a  Dipterous  insect.     He  findi 
that  the  parts  of  its  mouth  are  very  diiferent  from  thos 
of  the  Jurmant   hin'a  of  the   Hessian   fly  (the   lattur  ex-J 
traded  frcim  its  flax-seed  cose  before  it  hail  undergone  any: 
change  "f  form),  and  that  the  mouth  of  the  former  agrees 
essentially  with  that  of  the  larvje  obtained  from  galls  of 
the  oak.     In  tho  mouth  of  the  joint-worm  he  observed  tliat 
"  tlie  mandibular  hooka  cross  each  other  on  tiie  middle  line," 
while  in  the  Hessian  fly  larva  the  "two  hooks  are  directed! 
downwards,"     His  samples  of  diseased  wheat-straw  of  thwl 
previous  year  yiehled  him,  in  tlie  spring,  numerous  speci-l 
mens  of  tlie  Eurytoma,  and  nothing  else.     A  fow  specimeml 
of    the    same    insect   were    developed    from    tlie    tumors    on'l 
plants  of  the  present  season,  thus  showing  that  "a  small! 
proportion  of  the  larv-fe  undergo  their  transfonnations  during  4 
the  summer."     Among  his    specimens    he  obtained   a  very* 
few  llymenopterous  insects,   differing   from    the  Eurytoma^M 
and     probably    parasites.       In    several    instances    Professor 4 
Cabell  saw  a  small  semi  transparent  whitish  wonn,  scantilyfl 
covered  with  hairs,  in   the  same  cell  with  a  lifeless  joInUa 
worm,  and  adhering  to  its  body.     In  other  cases,  llie  formeF-l 
kind  of  worm  or  laj-va  "  was  found  alone,  but  it  was  then  J 
of  a  larger  size,  and  tliere  were  almost  always  some  more'4 
or  less  unequivocal  signs  of  the  worm  having  fi>d  on  thftj 
joint- worm," 

Having  been  favored  by  Professor  Cabell  with  some  s 
pies  of  wheat-straw,  coutauiing  hving  joint-worms,  I  haVBil 
been  able  to  verify  his  observations  during  the  present  Euiit>9 
mer,  while  tliis  sheet  is  passing  through  tiie  press.  At  i 
request,  Professor  Jeffries  Wyman,  of  Harvard  College,  a 
accomplished  anatomist  and  a  skiliul  microscopical  observo^^ 
has  examined  these  larva;,  and  also  some  of  the  parasitici^l 
worms,  found  In  the  straw,  and  has  made  for  mc  seventla 
magnified  sketches  of  them.     Both  kinds  are  found  to  dit&rf 
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saentially  from  the  larvre  of  the  locust  and  of  rlie  willow 
gall-flics,  witli  liring  specimens  of  whieli  I  liave  compared 
them.  Their  bodies  are  softer,  and  tlieir  skms  more  (icllcate 
and  tender ;  and  the  form  of  the  hesd  and  structure  nf  the 
mouth  are  entirely  unlike  tliose  of  the  GecidoniyJan  larvaj. 
The  true  joint-worm  varies  from  one  teniti  to  nearly  three 
twentieths  of  an  inch  in  lengtli.  It  Is  of  a  pale  yellowish 
white  color,  with  an  internal  dusky  streak,  and  is  destitute 
of  hairs.  The  head  is  round,  and  partially  retractile.  The 
jaws  arc  lateral  and  Iiookt-d ;  they  meet  at  the  points,  and 
are  of  a  blackish  color,  and  apitarently  of  a  horny  texlui-e ; 
and  they  are  distinctly  to  be  seon  even  with  a  pocket  micro-' 
scope.  It  is  evident,  therefore,  that  tLeso  joint-worms  are 
not  the  larvae  of  any  Dipterous  insect;  they  are  dmibiless 
Hymenojiterous  larvie,  and  probably,  from  their  abiinditnce, 
those  of  tlie  foregoing  Eurytoma.  The  other  larvie,  few 
in  number  compared  with  the  joinl-woi-ma,  are  distinguished 
therefrom  by  their  inferior  size,  and  whiter  color,  and  by 
being  sparingly  covered  with  short  hairs.  Thdr  heads  are 
round,  are  provided  with  blackish  hooked  jaws,  and  have 
two  little  tubercles  on  the  front.  I  judge  them  to  be  the. 
young  of  one  of  the  parasites,  probably  of  the  Terymui, 
described  on  a  former  page. 

The  foregoing  account  might  be  thought  to  afibrd  con- 
clusive evidence  that  the  Eurytemtt  alone  was  the  author 
of  the  mischief  done  to  tlie  wheat  and  barley,  and  tliat  it 
is  not  a  pai-asitical  insect.  In  ti»vor  of  tliis  conclusion,  we 
have  the  fact  that  hitlierto  no  person  lias  sncceeded  in 
obtaining  from  the  diseased  wheat-straw  so  much  as  a 
single  Bpecimen  of  Cucidomifiu ;  while  both  the  wheat  and 
the  barley  straw  have  yielded  to  several  observers,  in 
repeated  instances,  numerous  specimens  of  the  same  kind 
of  Eurtftoma,  and  notliing  ebe,  sai-ing  an  extremely  small 
number  of  lesser  parasites.  The  determination  of  lliis  dif- 
ficolt  and  interesting  question  is  of  much  importance  in  a 
scientific   and   an   economical   point   of   view.      The   great 
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amvHint  of  property  that  is  at  stake,  and  the  serious  losses 
aliwiJv  sii5tiuned  by  the  ravages  of  the  joint-worm,  render 
II  nooossary  to  ascertain  the  true  history  of  the  insect  be- 
fore proceeding  to  take  measures  for  the  protection  of  our 
ori>i>s.  We  are  to  consider,  in  destroying  the  Euriftoma^ 
whether  we  shall  kill  an  enemy  or  a  friend.  If  it  be  a 
parasite,  as  the  almost  universal  opinion  of  entomologists 
would  lead  us  to  believe,  it  would  be  the  height  of  folly 
to  attempt  to  interfere  with  its  operations.  On  the  other 
hand,  if  we  can  show  it  to  be  a  plant-eating  insect,  we 
may  use  such  means  as  are  in  our  power  towards  checking 
its  career,  not  only  with  periect  safety,  but  with  eminent 
advantage.  In  tliis  case,  in  dealing  with  the  joint-worm, 
we  need  not  be  restrained  by  the  consideration  that  the 
diseased  straw  contains  also  some  truly  parasitical  larvae; 
for  these,  as  already  stated,  are  very  few  in  number  com- 
pared with  the  immense  swarms  of  the  Eurytoma  that  are 
annually  produced.  If  we  can  succeed  in  exterminating 
these  destroyers,  we  shall  have  no  occasion  for  the  services 
of  the  parasites. 

Admitting  the  Eurytoma  to  be  the  sole  cause  of  the 
mischief,  tlie  following  suggestions  will  be  found  useful  in 
arresting  its  ravages.  As  the  disease  is  seated  mostly  near 
the  base  of  the  straw,  in  or  near  the  second  or  the  third 
joint,  the  greater  part  of  the  diseased  portions  will  be  left  in 
the  stubble  when  tlie  grain  is  reaped.  Most  of  the  insects 
remain  unchanged  in  the  stubble  till  the  following  year.  If, 
then,  we  can  destroy  the  maggots  in  the  stubble  before  they 
have  acquired  wings  and  made  tlieir  escape,  we  shall,  in  great 
measure,  restrain  tlieir  further  propagation  and  increase ;  for 
it  is  in  the  winged  state  alone  that  insects  propagate  their 
kind.  It  has  been  found  in  Massachusetts  that  ploughing  in 
the  stubble  has  little  or  no  effect  upon  the  insects,  wliich  con- 
tinue alive  and  umnjured  under  the  slight  covering  of  earth, 
and  easily  make  their  way  to  tlie  surface  when  they  have 
completed  their  transformations. 
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The  only  practicable  method  of  destroying  the  insects 
ia  to  bum  the  stubble  containing  titem.  All  the  straw 
and  refiise,  which  is  unfit  for  fodder,  should  likewise  be 
consumed,  because  it  will  bo  found  occasionally  to  contain 
a  small  amount  of  diseased  portions  of  the  straw.  Some 
of  these  may  remain  among  the  grain  itself,  being  too 
heavy  to  be  separated  by  the  process  of  winnowing.  These 
will  have  to  be  picked  out  by  hand.  Moreover,  as  some 
few  of  the  insects  are  transformed  to  flies  duiing  the  first 
summer,  and  these  will  suffice  to  continae  the  race,  it 
becomes  important  that  all  the  means  above  recommended 
should  he  continued  during  several  successive  years;  and 
when  these  are  universally,  carefolly,  and  thoroughly  pat 
in  pracdce,  they  can  hardly  fail  to  exterminate  the  Eury- 
toma,  A  free  use  of  manure  and  thorough  tillage,  by 
promoting  a  rapid  and  vigorous  growth  of  the  plant,  may 
render  it  less  liable  to  suffer  from  the  attacks  of  the  insect. 
Large  fields,  well  seeded,  will  probably  escape  better  than 
those  that  are  smaller  and  thinner  sown,  in  which  the 
insects,  when  about  to  lay  their  eggs,  can  penetrate  easily 
and  to  a  greater  distance.^ 


"Eanjioma  hordd,  Harris  (the  bluk-legged  or  UasuchuraltB  b&rlaj-fly).  It 
bu  the  shanks  at  all  Che  legs  blnck." 

"Earyloma  fulripa.  Fitch,  Jour.  N.  Y.  St  Ag.  Soc.,  VoL  IX.  p.  118  (tho  yollow- 
legged  or  Nen  York  buriej-flf).  It  hu  oil  the  ahBiilU  sad  thighs  o(  a  lowny-jd- 
low  or  pale  orange  hae." 

"Earyloma  tritid.  Filch,  Jour.  N.  Y.  St  Ag.  Soc.,  VoL  IX.  p.  116  (Iha  joint- 
worm  fly).    II  has  tlie  shauki  of  the  forvurd  legs  pole  yellow,  and  the  others  block." 

"Eurytoma  ttcalit,  Fitch,  nev  species  (Che  rye-&j).  It  ba«  the  fore  and  bind 
shanks  pale  yellow,  and  the  middle  ones  black."  This  is  very  abundant  in  Con- 
necticut, and  without  doubt  in  all  the  Eastern  Slatai.  —  NoBTOir.] 
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DIPTERA. 

Gnats  A5D  Flies.  —  MAor.oT8,  and  their  Transformatioxs.  —  Gall-Gkat& 
lUu»>iAN  Fly.  —  Wheat-Fly.  —  Uemarks  uim.n  axd  Descriptions  of  so3ie 
oniKK  Pii-TEBors  I>sK<*Ts.  —  R.vdisu-Fly.  —  Two-wuioed  Gall-Flies,  axd 

FKI  ir-FUK#.  —  CoSCLLblON. 

I^NDER  the  name  of  Diptera,  signifying  two-winged, 
'  are  included  all  the  insects  that  have  only  two  wings, 
and  are  provided  with  two  little  knobbed  tlireads  in  the 
place  of  hind  wings,  and  a  mouth  formed  for  sucking  or 
lapping. 

Various  kinds  of  gnats  and  of  flies  are  therefore  the  in- 
sects belonging  to  this  order.  The  proboscis  or  sucker, 
wherewith  they  take  their  food,  is  jJaced  under  the  head, 
and  sometimes  can  be  drawn  up  and  concealed,  partly  or 
wholly,  within  the  cavity  of  the  mouth.  It  consists  of  a 
long  gutter,  usually  ending  with  two  fleshy  lips,  and  enclos- 
ln^^  in  the  channel  on  its  upper  side,  several  fine  bristles, 
from  two  to  six  in  number,  whicli  are  sometimes  as  sharp 
as  needles,  and  are  then  capable  of  inflicting  severe  punc- 
tures. These  piercing  bristles  really  take  the  place  of  the 
jaws  of  biting  insects,  and  hence  the  wounds  made  there- 
with, bv  «mats  and  mosquitos,  are  very  properly  called  bites. 
The  saliva  of  these  insects,  flowing  into  the  wounds,  rendei*s 
them  more  painful,  and  is  the  cause  of  the  inflammation  and 
itehin*'  that  follow.  The  grooved  sheath  of  the  proboscis  is 
usually  very  large  and  fleshy  in  the  flies  that  only  lap  or  sip 
their  tlnxl.  Two  small,  jointed  feelers  are  commonly  found 
nttaeluHl  to  the  base  of  the  proboscis. 

Gnats  and  flics  have  softer  bodies  tlian  most  other  winged 
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insects.  The  head  is  large,  and  fastened  to  the  thorax  by  a 
very  slender  neck.  The  eyes,  especially  in  the  males,  are 
large,  and  occupy  the  whole  of  the  sides  of  tlie  head.  The 
antennse,  in  gnats  and  mosquitos,  are  rather  long,  slender, 
and  many-jointed ;  in  flies,  they  are  short,  consisting  of  only 
two  or  three  thick  Joints,  the  last  of  which  often  bears  a 
little  bristle  or  delicate  feather.  The  wings  are  filmy,  like 
those  of  Hymenopterous  insects,  bat  usually  have  a  greater 
number  of  veins  in  them.  Just  behind  the  wing-joints  there 
are  two  little,  convex  scales,  which  open  and  shut  with  the 
motion  of  the  wings ;  they  are  called  the  winglets.  The 
two  balancers  or  poisers  are  short  threads,  knobbed  at  the 
end,  and  placed  on  each  side  of  the  hindmost  part  of  the 
thorax,  immediately  behind  the  winglets.  The  thorax  is 
often  the  tliickest  and  hardest  part  of  the  body;  to  it  the 
hind  body  is  more  or  less  closely  united,  and  the  latter,  in 
many  females,  ends  with  a  tapering,  retractile  tube,  where- 
with the  eggs  are  deposited.  The  legs  are  six  in  number, 
and  each  of  the  feet  is  provided  with  two  claws,  and  two 
or  three  litde  cushions  or  skinny  palms,  by  the  help  whereof 
the  insects  can  walk  on  the  smoothest  surfaces,  and  on  the 
ceilings  of  rooms,  with  the  back  downwards,  as  easily  as 
when  upright ;  for  the  palms  act  like  suckers,  and  thus  pre- 
vent them  from  falling, 

Mos([uito3  and  gnats  are  active  both  by  day  and  night, 
but  flies  take  wing  only  during  the  day.  The  life  of  these 
'  insects,  even  irom  the  time  when  they  are  first  hatched,  is 
generally  very  short,  seldom  lasting  more  than  a  few  weeks ; 
but  of  some  kinds  several  broods  are  produced  in  the  course 
of  a  single  summer,  and  often  in  the  greatest  prolusion.  In 
certain  countries  and  seasons  they  multiply  so  fest,  ami 
appear  in  such  immense  swarms,  as  to  become  a  serious 
annoyance  both  to  man  and  beast. 

The  young  insects,  hatched  from  the  eggs  of  gnats  and 
of  flies,  are  fleshy  larvje,  usually  of  a  whitish  color,  and 
without  legs.      They   are   commonly   called   maggots,   and 
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Homctimes  aro  mistaken  for  worms.  Thoy  vary  a  good  ded* 
in  llieir  forma,  structure,  habits,  and  tranHformations,  bo  that 
it  is  somewliat  difficult  to  give  any  genei-al  description  of 
them.  Tlieir  breathing-holes  are  usually  situated  near  tlie 
extremities  of  the  body.  Aquatic  maggots  often  have  a 
tubular  tail,  through  wliieh  they  breathe,  and  the  orifice  of 
this  tube  is  sometimes  surrounded  with  beautiful  feather- 
formed  appendages.  Tlio  larvie  or  maggots  of  the  gnats, 
and  of  nearly  all  those  flies  which  have  four  or  six  bristles 
in  the  proboscis,  have  a  distinct  head  covered  with  a  horny 
shell,  Lar\-K  of  this  kind,  when  fully  grown,  cast  o£F  tlieir 
skins  to  become  pupse  or  chrysalids.  These  pup^  are  usu- 
ally of  a  brown  color,  and  somewhat  resemble  the  chrysa- 
lids of  certain  moths,  or  more  nearly  those  of  Hymenopte- 
rous  insects ;  for  tlieir  short  and  imperfect  legs  and  wings, 
though  folded  on  the  breast,  are  not  immovably  &stened  t 
it.  They  commonly  have  several  small  thorns  on  each  i 
of  the  body,  and  a  row  of  smaller  prickles  across  each  < 
the  rings  of  the  back.  By  the  help  of  these  tliorns  i 
prickles  tliey  work  their  way  out  of  the  places  wherein 
they  bad  previously  lived,  just  before  they  burst  open  thei 
pupa-skins  to  come  forth  in  the  perfected  or  winged  state.a 
The  pupffi  of  mosquitos  are  not  prickly,  but  they  possai 
tlie  power  of  swimming  or  tumbling  about  in  the  water, 
the  help  of  two  little  fins  on  their  tails.* 

The  IflTvie  of  the  Dipterous  insects  in  general  do  not  n 
cocoons ;  those  of  some  gnats  (JHyertopAiVtE),  which  livt 
tree  mushrooms,  or  boleti,  not  only  cover  themselves  witli 
a  silken  web,  under  which  they  live,  but  also  spin  cocoons, 
wherein  they  midergo  their  transformations.  Some  of  the 
Cecidomyinns  also  make  silken  cocoons.  The  larva;  of  the 
other  Hies  are  not  so  variable  in  their  forms  as  the  foregoing. 
Tbey  arp  commonly  plump,  whitish  maggots,  obtuse  behind, 
and  tapering  before,  with  a  small  and  soft  head,  tliat  can  be 
drawn  within  the  fore  part  of  the  body.     They  take  theii 
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food  almost  entirely  by  suction,  for  their  jaws  are  merely 
two  little  hooks,  that  enable  them  to  &sten  themselves  upon 
the  substances  which  serve  for  their  nourishment.  They 
increase  rapidly  in  size,  and  when  they  are  folly  grown,  they 
change  their  forms,  without  casting  off  their  skins  at  all, 
merely  by  the  gradual  shortening  of  their  bodies,  which  take 
an  oblong  oval  shape,  and  turn  hard  and  brown  on  the  out- 
side. The  hardened  skin  of  the  larva  thus  becomes  a  shell 
or  kind  of  cocoon,  within  which  the  insect  is  afterwards 
changed  to  a  pupa,  having  its  imperfect  limbs  folded  on  its 
breast,  and  from  which,  in  due  time,  it  comes  forth  in  the 
form  of  a  fly,  by  forcing  oflF  one  end  of  the  shell.* 

The  far-famed  Hessian  fly,  and  the  wheat-fly  of  Europe 
and  of  this  country,  are  small  gnats  or  midges,  and  belong 
to  the  family  called  Cecidomyiad^,  or  gall-gnats.  The  in- 
sects of  this  family  are  very  numerous,  and  most  of  them, 
in  the  maggot  state,  live  in  galls  or  unnatural  enlargements 
of  the  stems,  leaves,  and  buds  of  plants,  caused  by  the 
punctures  of  the  winged  insects  in  laying  their  eggs,  or  by 
the  irritation  of  the  maggots  hatched  therefrom.  The  Hes- 
sian fly,  wheat-fly,  and  some  others,  differ  from  the  majority 
in  not  producing  such  alterations  in  plants.  The  probos- 
cis of  these  insects  is  very  short,  and  does  not  contain  the 
piercing  bristles  found  in  the  long  proboscis  of  the  biting  gnats 
and  mosquitos.  Their  antennae  are  long,  composed  of  many 
little,  bead-like  joints,  which  are  more  distant  in  the  males 
than  in  the  other  sex;  and  each  joint  is  surrounded  with 
short  hairs.  Their  eyes  are  kidney-shaped.  Their  legs  are 
rather  long  and  very  slender.  Their  wings  have  only  two, 
three,  or  four  veins  in  them,  and  are  fringed  with  little  hairs 
around  the  edges ;  when  not  in  use,  they  are  generally  car- 
ried flat  on  the  back.  The  hind  body  of  the  females  often 
ends  with  a  retractile,  conical  tube,  wherewith  they  deposit 
their  eggs.  Their  young  are  little,  footless  maggots,  tapering 
at  each  end,  and  generally  of  a  deep  yellow  or  orange  color. 

•  See  page  6. 
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They  live  on  the  juices  of  plants,  and  undergo  their  trans- 
formations either  in  these  plants,  or  in  the  ground. 

The  transformations  of  these  insects  offer  some  peculiari- 
ties that  do  not  seem  to  have  been  described  by  European 
naturalists,  and  probably  are  not  well  understood  by  them. 
Tliree  modifications  in  the  process  have  beon  observed  in 
tliis  country,  and  examples  of  these  are  affordecd  by  Cecido- 
myia  Salicis^  destructor^  and  Tritici,  In  all  of  them  tlie  pupa 
has  the  limbs  and  wings  free  or  imconfined,  and  becomes 
active  shortly  before  its  final  change,  being  enabled  to  crawl 
out  of  the  place  where  it  had  hitherto  lodged,  when  about 
to  take  the  winged  form.  It  appears  also  that  these  Ceci- 
domyians  retjiin  the  larva-skin  when  the  insect  is  changed 
to  a  pupa ;  this  skin  undergoing  only  certam  alterations  in 
the  coui'se  of  the  process,  without  being  thrown  off.  The 
abdominal  part  of  the  larva-skin  remains  with  little  or  no 
cliaiige  ;  the  fore  part  of  tlie  body  becomes  swollen,  shining, 
and  apparently  gelatinous,  and  allows  the  budding  limbs  and 
wings  of  the  pupa  to  push  outwai'ds,  each  carrying  with  it  an 
eiiveloi)ing  portion  of  the  skin,  which  by  extension  or  growth, 
or  by  botli,  is  modified  so  as  to  suit  the  changed  condition 
of  the  insect.  This  peculiarity  was  first  made  known  to  me 
by  a  letter  from  Dr.  Asa  Fitch,  of  Salem,  New  York,  who 
has  paid  much  attention  to  the  natural  history  of  the  Ceci- 
domyians,  and  has  pubhshed  several  elaborate  essays  upon 
them  in  "  The  American  Quarterly  Journal  of  Agriculture 
and  Science,"  and  in  "  The  Transactions  of  the  New  York 
State  .V  ^ricultural  Society."  Li  these  essays,  however,  the 
point  under  consideration  is  not  so  distinctly  stated  and  de- 
scril)ed  as  in  his  letter.  I  am  also  indebted  to  him  for  galls, 
containing  larvae  of  the  willow  gall-fiy.  These,  with  speci- 
mens of  the  Hessian  fly  in  the  flax-seed  state,  received  from 
him  and  from  other  correspondents,  have  enabled  me  to 
verify  tlie  result  of  his  observations. 

Tlie  willow  gall-gnat,  or  gall-fly,  is  one  of  the  largest  of 
our  species.     It  has  been  described  and  figured  by  Dr.  Fitch, 
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under  the  name  of  Ceddomyia  Solids.*  On  account  of  tlie 
size  of  the  larva  and  the  ease  with  which  it  may  be  r^sed, 
it  is  an  excellent  object  for  the  observation  of  the  transfor- 
mation that  is  peculiar  to  it  and  to  other  species  of  the  genus. 
It  inhabits  a  small  woody  gall,  growing  at  the  ends  of  the 
slender  twigs  of  the  American  basket-willow  (^Salix  riffida), 
and  other  dwarf  willows.  This  kind  of  gall  is  of  an  oval 
shape,  about  three  quarters  of  an  inch  long,  by  three  eighths 
of  an  inch  thick,  and  is  terminated  by  a  brittle  conical  beak, 
which  seems  to  me  to  consist  of  the  unexpanded  and  dry 
terminal  bud  of  the  twig.  Upon  being  cut  open  in  the 
winter  or  spring,  a  lon^tiidinal  channel  will  be  found  in  the 
middle,  extending  from  the  apex  of  the  beak  nearly  to  the 
base  of  the  gall,  and  lined  in  the  upper  part  with  a  delicate 
silken  web.  Within  this  hoUow  is  lodged  a  single  orange- 
colored  maggot,  about  one  fifth  of  an  inch  long.  In  the 
spring  this  maggot  takes  the  pupa  form,  the  approaching 
change  being  marked  by  an  alteration  of  the  color  of  the 
anterior  segments,  which  from  orange  become  red,  sliining, 
and  swollen,  as  if  distended  with  blood.  Within  a  few  hours 
after  this  change  of  color,  rudimentary  legs,  wings,  and 
antenna:,  hegin,  as  it  were,  to  bud  and  put  forth,  and  rapidly 
grow  to  their  fiill  pupal  dimensions ;  and  thus  the  transfor- 
mation to  the  pupa  is  effected  without  any  moulting  of  the 
skin  of  the  larva.  In  a  few  days,  the  pupa  works  its  way 
upwards,  bursts  through  the  silken  film,  and  rests  half-^ray 
out  of  the  orifice  of  the  beaked  summit  of  the  gall,  where 
it  casta  off  and  leaves  its  pupa-skin,  and  appears  in  its 
winged  form.  This  little  gnat  or  fly  is  of  a  deep  black 
color  above,  paler  and  downy  beneath,  with  livid  logs  and 
smoky  wings.  The  length  of  its  body  is  a  little  over  one 
fifth  of  an  inch,  and  its  wings  expand  rather  more  than  three 
tenths  of  an  inch. 

The    Ceciihrnyia  Robinice,  of  Professor  Haldeman,t  is  a 
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much  smaller  and  more  common  species,  inliabiting  the  | 
locust-tree.  During  tlie  month  of  August,  some  of  thefl 
leaves  of  this  tree  will  be  found  to  liave  one  edge  tliickened  I 
ill  substance  and  rolled  over,  so  oa  to  form  an  oblong  cavity, 
fj'lindrical  in  tlie  middle,  and  tapering  at  each  end.  Tliis  ii 
the  work  of  the  larviB  or  young  Cecidomyians,  two  or  threa  ] 
of  which  will  sometimes  be  found  in  each  cavity,  where  also  ■ 
they  complete  tlioir  transformations.  The  larva  is  a  maggot  I 
of  a  whitish  color,  faintly  tinged  with  orange,  particularly  I 
towards  the  head.  The  pupa  or  chiysalis  ia  not  contained  f 
within  a  cocoon.  The  fly  measures  thi-ee  twentieths  of  aa  j 
inch  in  length.  It  is  orange-colored,  witli  dusky  aniennEB  I 
and  wings,  three  dusky  Ibies  on  tlie  thorax,  and  two  dusky  I 
spota  on  the  sides  of  the  body.  An  apparent  interruption  I 
in  one  of  the  veins  of  the  wings,  noticed  by  Professor  Hal>  j 
*  demon,  is  not  [)eeuliar  to  this  insect,  but  may  be  see 
or  less  distinctly.  In  our  other  species  of  Cfoidomyia, 

The  Hessian  fly  was  scientifically  described  by  Mr.  Say, 
in  1817,  under  the  name  of  0«»- 
domyia  destructor  *  (Fig.  257).  It 
obtained  its  common  name  from  a 
supjiosilion  that  it  was  brought  to 
this  coiuitrj-,  in  some  straw,  by  tlie 
Hessian  troops  under  the  command 
of  Sir  William  Howe  in  the  war 
of  the  Revolution. t  This  supposi- 
tion, however,  has  been  tliought  to 
be  erroneous,  bceuiiso  tlie  early  in- 
quiries made  to  discover  the  Hessian 
fly  in  Germany  were  unsuecessfiJ ;  and,  in  consequence 
thereof.  Sir  Joseph  Banks,  in  his  report  to  tJie  Briiisli  gov- 
ernment, in  178!',  stated  that  "  no  such  insect  could  be  futuid 
to  exist  in  Germany  or  any  other  part  of  Europe."  J     It 
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food  almost  entirely  by  suction,  for  tlieir  jaws  are  merely 
two  little  hooks,  that  enable  tbcm  to  fasten  themselves  upon 
the  substances  which  servo  for  their  nourishment.  Tliey 
increase  rapidly  in  size,  and  when  they  are  fully  grown,  thi  y 
change  their  forms,  without  casting  off  their  skins  ut  all, 
merely  by  tlie  gradual  shortening  of  their  bodies,  which  take 
an  oblong  oval  shape,  and  turn  hard  and  Lruwn  on  the  out- 
side. The  liardened  skin  of  the  larva  thus  becomes  a  shell 
or  kind  of  cocoon,  within  which  the  insect  is  atierwurds 
changed  to  a  pupa,  having  its  imperfect  limbs  folded  on  its 
breast,  and  from  which,  in  due  time,  it  comes  ibrth  in  the 
form  of  a  fly,  by  forcing  off  one  end  of  the  shell,* 

The  iar-femed  Hessian  fly,  and  the  wheat-fly  of  Europe 
and  of  this  country,  are  small  gnats  or  midges,  and  Wloiig 
to  the  family  called  Cecidomtiad^,  or  gall-gnats.     The  in- 
I   sects  of  tills  family  are  very  numerous,  and  most  of  them, 
in  the  maggot  state,  live  in  galls  or  unnatural  enlargements 
of  the  stems,   leaves,  and    buds    of  plants,   caused    by   the 
punctures  of  the  winged  insects  in  laying  their  eggs,  or  by 
the  irritation  of  the  maggots  hatched  therefrom.     The  Hes- 
sian fly,  wlieat-fly,  and  some  others,  differ  from  ihe  majority 
I  in  not  producing  such  alterations  in  plants.     The  probos- 
cis of  these  insects  is  very  short,  and  does  not  contain  tlie 
'  piercing  bristles  fomid  in  the  long  proboscis  of  the  biting  gnats 
and  mosqnitos.     Their  antennie  are  long,  composed  of  many 
littlo,  bead-like  Joints,  which  aro  more  distant  in  tlic  males 
I  than  in  the  other  sex ;  and  each  joint  is  surrounded  with 
I  short  hairs.      Their  eyes  are  kidney-shaped.     Their  legs  are 
rather  long  and  very  slender.     Their  wings  have  only  two, 
I  three,  or  four  veins  in  tliem,  and  are  fringed  with  little  haii-s 
I  aroand  tlie  edges ;  when  not  in  use,  they  are  generally  car- 
I  ried  flat  on  the  hack.     The  hind  body  of  the  females  often 
I  ends  with  a  retractile,  conical  tube,  wherewith  they  deposit 
their  eggs.     Their  young  are  little,  footless  maggots,  tajtcring 
at  each  end,  and  generally  of  a  deep  yellow  or  orange  color. 
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In  a  communication  by  Mr.  J.  W.  Jeffreys,  published  in 
the  sixth  volume  of  Buel's  "  Cultivator,"  it  is  stated,  that 
soon  after  the  battle  of  Guilford,  in  North  Carolina,  the 
wheat  crops  were  destroyed  by  the  Hessian  fly  in  Orange 
County,  through  which  the  British  army,  composed  in  part 
of  Hessian  soldiers,  had  previously  passed.  Although  it  is 
possible  that,  in  this  instance,  the  chinch-bug  may  have  been 
mistaken  for  the  Hessian  fly,  the  remark  shows  how  preva- 
lent was  the  beUef  respecting  the  introduction  of  the  latter. 
The  foregoing  statements,  taken  in  connection  with  the 
habits  of  the  •Hessian  fly,  induce  me  to  think  that  the  com- 
mon opinion  relative  to  its  origin  is  deserviiig  of  some 
credit. 

The  head,  antennae,  and  thorax  of  this  fly  are  black. 
The  hind  body  is  tawny,  more  or  less  widely  marked  with 
black  on  each  ring,  and  clothed  with  fine  grayish  hairs. 
The  egg-tube  of  the  female  is  rose-colored.  The  wings  are 
blackish,  except  at  the  base,  where  they  are  tawny  and  very 
narrow ;  they  are  finnged  with  short  hairs,  and  are  rounded 
at  the  tip.  The  legs  are  pale  red  or  bro>vnish,  and  tlie 
feet  are  black.  The  body  measures  about  one  tenth  of  an 
inch  in  lengtli,  and  the  wings  expand  one  quarter  of  an  inch, 
or  more.  After  death,  the  hind  body  contracts  and  becomes 
almost  entirely  black. 

The  Hessian  fly  is  a  true  Ceddomyia^  difiering  from  Lasi- 
optera  in  the  shortness  of  the  first  joint  of  its  feet,  and  in 
the  greater  length  of  its  antenna?,  the  bead-like  swellings 
whereof  are  also  more  distant  from  each  other,  especially 
in  the  males.  According  to  Mr.  Herrick,  the  number  of 
the  joints  of  tlie  antennae  varies  "  from  fourteen  to  seven- 
teen, besides  the  basal  joint,  which  appears  double."  As 
in  other  species  of  Cecidomyia^  the  form  of  the  joints  differs 
according  to  the  sex;  those  of  the  male  being  globular, 
and  tliose  of  the  female,  except  at  base,  oblong  oval.  In 
both  they  are  surrounded  vn\h  whorls  of  short  hairs.  The 
difference  in  the  antennae  of  the  sexes  has  been  pretty  well 
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represented  by  Mr.  Lesueur,  in  the  plate  designed  to  accom- 
pany Mr.  Say's  description  of  the  insect. 

Tlie  following  brief  history  of  the  habits  and  transfor- 
mations of  the  Hessian  fly  will  be  found  to  agree  essen- 
tially with  the  excellent  observations  on  thb  insect,  written 
in  the  year  179T,  by  Dr.  Isaac  Chapman,  and  published 
in  the  fifth  volume  of  the  "  Memoirs  of  the  Philadelphia 
Society  for  Promoting  Agriculture,"  and  with  the  more 
fidl  and  equally  valuable  history  of  the  insect,  by  Jona- 
than N.  Havens,  Esq.,  contained  in  the  first  volume  of 
the  "  Transactions  of  the  Society  for  the  Promotion  of 
Agriculture,  &c.,  in  New  York."  Mr.  Herrick  has  kindly 
permitted  me  to  make  free  use  oLhis  valuable  account  of 
this  insect,  contained  in  the  for^'-first  volume  of  "  The 
American  Journal  of  Science,"  and  of  other  information 
communicated  by  him  to  me  in  various  letters.  He  has 
spent  some  time  in  carefully  observing  the  habits  of  the 
fly,  during  many  years  in  succession,  after  having  fitted 
himself  for  the  task  by  tlie  study  of  the  natural  history 
of  insects  in  general.  His  statements  tlierefore  may  be 
relied  upon,  as  in  the  main  correct.  Moreover,  they  are 
corroborated  by  the  observations  of  many  other  persons, 
published  in  various  works,  which  have  been  consulted  in 
the  course  of  my  investigations. 

Of  this  insect,  two  broods  or  generations  are  brought  to 
maturity  in  the  course  of  a  year,  and  the  flies  appear  in 
the  spring  and  autumn,  but  rather  earlier  in  the  Southern 
and  Middle  States  than  in  New  England.  The  transfor- 
mations of  some  in  each  brood  appear  to  be  retarded  beyond 
the  usual  time,  as  is  found  to  be  the  case  witli  many  other 
insects ;  so  that  the  life  of  these  individuals,  firom  the  egg 
to  the  winged  state,  extends  to  a  year  or  more  in  length, 
whereby  the  continuation  of  the  species  in  after  years  is 
made  more  sure.  It  has  frequently  been  asserted,  that  the 
flies  lay  their  eggs  on  the  grain  in  the  ear;  but  whether 
this  be  true  or  not,  it  is  certain  that  they  do  lay  their  eg^ 
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epecks.  My  own  mind  bi?ing  tlius  completely  and  fiiUy 
Gatist)(.'d  as  to  the  mode  in  wliicli  tlie  egg  was  deposited, 
I  proceeded  directly  to  my  dwelling,  and  put  the  plant 
witli  llie  eggs  upon  it  in  a  large  glass  tumbler,  adding  a 
little  water  to  tlie  earth,  and  secured  tho  vessel  Lj  cover- 
ing it  with  paper,  so  tliat  no  insect  could  get  access  to 
the  interior.  The  paper  was  sxilficiently  perforated  ivith 
pin-holes  for  the  admission  of  air-  The  tiunbler  witli  its 
contents  -was  daily  watched  by  myself  to  discover  the  liatch- 
ing  of  tho  eggs.  About  tho  middle  of  tlio  fifteenth  day 
from  the  deposit  of  the  eggs,  I  was  so  fortunate  as  to  dis- 
cover a  very  small  maggot  or  worm,  of  a  rediliah  cast, 
nmkuig  its  way  with  considerable  activity  down  the  blade, 
and  saw  it  till  it  disappeared  lietween  tho  blade  and  stem 
of  the  plant.  This,  I  have  no  doubt,  was  the  produce  of 
one  of  the  eggs,  and  would,  I  presume,  have  hatched 
much  sooner,  had  the  plant  remained  in  the  field.  It  was 
my  intention  to  Irnve  carried  on  the  experiment,  by  endeav- 
oring to  hatch  out  the  insect  from  the  flax-seed  state  into 
the  perfect  fly  again ;  but  being  called  fi-om  home,  tlve  plant 
was  sufferctl  to  perish.  The  fly  that  I  caught  on  the  blade 
(^  the  wheat,  as  above  stated,  I  enclosed  in  a  letter  to  Mr.' 
John  S.  Skinner,  tlie  editor  of  '  The  American  Farmer,'  of 
Btiltimoru,  who  pronounced  it  to  be  a  genuine  Hessian  fly, 
and  identical  in  appearance  with  others  recently  received 
from  Virginia." 

Dr.  Cliapman  agrees  with  this  writer  in  saying,  that  the 
Hessian  fly  lays  her  eggs  in  the  small  croasea  of  the  young 
leaves  of  the*  wheat.  Mr.  Havens  states,  that  the  fly  lays 
her  eggs  on  the  leaves.  In  tlie  fortieth  number  of  "  The 
Connecticut  Farmer's  Gazette,"  Mr.  Herrick  says :  "  I  have 
repeatedly,  botli  iu  autumn  and  in  spring,  seen  the  Hessian 
fly  in  tho  act  of  depositing  eggs  on  wheat,  and  have  always 
found  tliat  she  selects  for  this  purpose  the  leaves  of  the 
young  plant.  The  eggs  are  laid  in  various  numbers  on 
tha  upper  surface  of  the  strap-shaped   portion   (or  blade) 
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the  plant ;  but  when  two  or  three  are  lixed  in  this  manner 
around  the  stem,  they  weaken  and  impoverish  the  plant, 
and  cause  it  to  fell  down,  or  to  wither  and  die.  They 
tisually  come  to  their  fiiU  size  in  five  or  six  weeks,  and 
then  measure  about  three  twentieths  of  an  inch  in  length. 
Their  skin  now  gradually  hardens,  becomes  brownish,  and 
soon  changes  to  a  bright  chestnut-color.  This  change  usu- 
ally happens  about  the  first  of  December. 

The  insect,  in  this  form,  has  been  commonly  likened  to  a 
flax-seed  (Fig.  2o9,  natural  size  and  magnified, 
larva  on  the  left).  Hence  "  many  observers 
speak  of  this  as  the  flax-seed  state."  Other 
regard  it  as  the  beginning  of  the  pupa  state, 
wherein  the  condition  of  the  insect  is  analogous 
to  the  immature  pupa  (boule  allony£-e)  of  com- 
mon flics.  Such  indeed  has  been  my  own  ii 
pression  concerning  it ;  and  even  so  it  seems  to 
have  been  regarded  by  Mr.  Herrick,  although  he 
was  well  aware  of  the  actual  form  of  the  insect  included  with- 
in tliis  "leathery"  outer  skin  of  the  larva,  and  of  all  its  subse- 
quent changes.  While  this  change  of  the  color  and  texture 
of  the  skin  is  going  on,  the  body  of  the  insect,  as  remarked 
by  Mr.  Hemck,  "  gradually  cleaves  from  the  dried  skin,  and, 
in  the  course  of  two  or  three  weeks,  is  wholly  detached," 

In  a  letter  dated  February  21,  1843,  he  alludes  more 
explicitly  to  the  condition  of  the  insect,  in  these  worils : 
"  In  two  or  three  weeks  after  this  change  of  color,  the  ani- 
mal within  becomes  entirely  detached  from  the  old  larva- 
skin,  and  lies  a  motionleas  ffrub."  Accordingly,  when  tliia 
dried  skin  or  flax-seed  case  is  opened,  the  insect  will  be 
found  loose  within  it,  and  still  retaining  tlie  maggot  form, 
as   stated    by   Mr.    Herrick,   Mr,   Worth,*   and    Professor 

•  Hr.  Junes  Worth,  writbg  on  Ibis  insect  in  1820,  remarked  that  "  aa  toon  ii3  it 
changea  to  Hie  fl.ii-9Ped  color,  by  rolling  it  liglilly  nitli  (he  finger,  Iho  tcgumeut 
can  bo  taken  oif;  the  teorni  will  then  appear  with  a  greenish  stripe  through  it, 
nhich  is  evidently  the  sahstance  extracted  tram  the  plant."  (Ameriean  Fanner, 
Vol.  n.  p.  ISO.) 
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Cabell.*  KoUar  alludes  to  the  unclianged  condition  of  the 
insect  within  this  case,  in  the  European  specimens  which 
he  had  examined.f  Mr.  Westwood  makes  the  follo^v^ng 
remarks  upon  some  fix)m  Vienna  tliat  were  in  liis  possession : 
"  Tlic  insects  are  enclosed  in  a  leathery  case,  and  on  open- 
ing them  I  discovered  the  larvae  >8hrivelled  up  and  dead."  J 
Referring  to  Mr.  Say's  account  of  the  Hessian  fly,  and  its 
flax-seed  case,  Mr.  Westwood  says,  "It  is  not  described  in 
what  manner  this  case  is  formed."  That  it  really  consists 
of  the  loosened  outer  skin  of  the  maggot  is  evident  from  its 
shape  and  structure.  It  has  nearly  the  same  form  and  size, 
is  convex  on  both  sides,  and  retains  traces  of  the  former 
seOTients  in  the  transverse  lines  wherewith  it  is  marked. 
This  flax-seed  shell  has  been  correctly  called  a  puparium^ 
or  pupa-case,  because  the  pupa  is  subsequently  matured 
within  it. 

Dr.  Chapman  repeatedly  alludes  to  the  pupa,  or  chrysalis 
as  he  calls  it,  and  to  "  the  outward  coat "  of  the  larva  "  be- 
coming a  hard  shell  or  covering  for  the  chrysalis  " ;  by  which 
we  perceive  that  he  was  acquainted  with  the  origin  and 
oHice  of  the  one,  and  the  condition  of  tlie  other.  But  as  the 
true  figure  of  the  included  insect  is  concealed,  and  cannot 
be  determined  without  opening  the  puparium,  "  it  is  custom- 
ary," as  stated  by  Messrs.  Kirby  and  Spence,§  "  in  speaking 
of  pupa3  of  this  description,  to  refer  soL*ly  to  the  exterior 
covering."  Agreeably  to  this  common  usage,  sanctioned  by 
the  best  entomologists  of  our  time,  the  flax-seed  case,  or 
puparium,  has  been  commonly  denominated  the  j)upa,  even 
by  such  writers  as  Mr.  Say,  to  whom  the  real  nature  of  its 
contents  must  have  been  well  known. 

In  the  letter  before  mentioned,  Mr.  Herrick  thus  contin- 
ued his  account  of  the  transformations  of  the  insect.     "  The 

*  See  page  667. 
t  KoUur's  Treatise,  p.  121. 

X  Note  in  Kollar's  Treatise,  p.  121.     See  also  Wcstwood's  ^fodem  Classification 
of  Insects,  Vol.  H.  p.  6li0. 
§  Introduction  to  Entomology,  Vol.  III.  p.  258. 
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process  of  growth  goes  on,  and,  by  and  by,  on  opening  the 
leatheiy  maggot-skin,  now  a  puparium,  you  find  tlie  pupa 
80  fer  advanced  that  some  of  the  members  of  the  future  fly 
are  discernible  through  the  scarf  which  envelopes  and  fetters 
it  on  all  sides."  In  his  observations  communicated  to  the 
Commissioner  of  Patents  in  1844,*  he  referred  to  the  same 
process  in  the  following  words :  "  Within  thb  shell  (the 
flax-seed  case)  the  pupa  gradually  advances  towards  the 
winged  state ;  it  contracts  in  length,  but  not  in  breadth ;  and 
its  skin  appears  covered  with  minute  elevations.  Just  be- 
fore evolution  (of  the  fiy),  we  find  the  pupa  invested  in  a 
delicate  membrane  or  scarf,  which  not  long  previous  was 
its  outer  skin,  through  which  many  parts  of  the  future  fly 
may  be  distinctly  seen." 

From  the  foregoing  passages,  it  appears  that  the  transi- 
tion of  the  insect,  within  the  flax-aeed  case,  from  the  form 
of  a  lana  or  maggot  to  tiiat  of  a  mature  pupa,  takes  place 
only  a  short  time  before  its  final  transformation  to  a  fly, 
tliat  is,  towards  the  end  of  April  or  be^nning  of  May ;  and 
that  the  scarf  or  proper  skin  of  this  pupa  is  the  same  as 
that  wherein  the  body  of  the  insect  had  been  previously 
enveloped.  In  this  respect,  the  Hessian  fly  agrees  in  its 
transformations  with  the  willow  gall-fly;  and  doubtless  the 
transition  in  question  is  effected  in  the  same  way  as  in  that 
insect.  But  the  larva  of  tlie  Hessian  fly  does  not  spin  a 
silken  web  or  cocoon  like  that  of  the  willow  gall-fly  and 
some  other  Cecidomyiana ;  and  it  differs  from  these  insects 
also  in  being  finally  invested  with  two  skins,  the  outer 
one,  when  detached,  serving  instead  of  a  cocoon  for  the 
included  insect;  while  the  inner  one,  of  a  much  thinner 
and  more  delicate  texture,  becomes  the  true  skin  of  the 
matured  pupa. 

Towards  the  end  of  April  and  in  the  fore  part  of  May, 

or  as  soon  as  the  weatlier  becomes   warm   enough  in  tlie 

spring,  the  insects  are  transformed  to  flies.      They  make 

•  Report,  p.  las. 


their  cscnpe  fi"i»  tlicir  winter  <iuartei-s  by  breaking  tli 
one  end  of  lln'ir  shells  and  tlie  remains  of  the  leaves  around 
[licm.  In  thf  "  Observations  on  the  Heasian  Fly,"  written 
bv  Jonathan  N.  Havens,  Esq.,  it  13  statwl,  tliat,  "whenever 
the  flv  has  been  hatched  in  the  liouse,  it  always  comes 
forth  froin  its  brown  case  wrapt  in  a  thin  white  skin,  whicli 
it  soon  breaks,  and  is  tlien  at  liberty";  and  Mr.  Havens 
snpposes  that  the  same  thing  occurs  when  tlie  transforma- 
tion takes  [ilace  abroad.  Mr.  HcrHck  states,  that  this 
skin  or  '*  scarf,"  as  he  calls  it,  "  splits  on  the  thorax  or 
b»ck,"  and  the  fly  is  disengaged  from  it  by  working  through 
the  rent- 

This  process,  and  the  appearance  of  the  insect  through 
tlw  piii>a-skin,  is  fully  described  in  his  letter  of  the  21st 
c(  pL-bniary,  184-i,  from  which  the  following  extract  is 
taken.  It  is  from  a  memorandum  made  May  12,  1837. 
"  On  looking  over  culms  of  wheat,  which  ripened  last  July, 
1  found  «  puparium  of  the  Hessian  fly;  began  to  cot  it 
I  found  within  a  fly  nearly  matured.  Opened  only 
■  part  of  the  puparium;  but  the  animal  soon 
I  itself  out,  enveloped  in  a  thin  scarf.  The  pup;i- 
s  left  entirely  clean.  —  The  animal  worked  its  abdo- 
m<a  b«fk  and  forth,  and,  in  about  twenty  minutes,  was 
(|«tachi^  from  the  scarf."  In  one  instance,  Mr.  Herrick 
1  the  empty  scarf-skin  "  attached  to  one  end  of  the 
am."  Ordinarily,  however,  the  Insect  seems  to  crawl 
f  out  of  the  puparium,  or  flax-seed  shell,  l>efore  dis- 
t  itself  from  the  pupa-skin,  as  stated  above  by  Mr. 
KareDS.  Upon  examining  a  puparium  after  the  escape 
v'*'  the  insect,  I  could  not  discover  any  vestige  of  larva  or 
tw«i  skin  within  it.     It  was  left  entirely  empty. 

Verv  soon  after  the  flics  come  forth  in  the  spring,  they 
WW  tuvpATcd  to  lay  their  eggs  on  the  loaves  of  the  wheat 
«^wut  in  the  autumn  before,  and  also  on  the  Epring-sown 
wiifMi,  that  be^Si  at  this  time,  to  appear  almvc  the  siir- 
%v  vl'  dM  floawl.     They  continue  to  come  forth  and  lay 
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tlieir  eggs  for  tlie  space  of  three  weeks,  after  which  they 
entirely  disappear  from  tlio  fielcU.  The  maggots,  hatched 
from  these  eggs,  pass  along  the  stems  of  the  wlient,  nearly 
to  the  roots,  become  stationary,  and  take  tlie  flax-seed 
form  in  June  and  July.  In  this  stale  they  are  found  at 
tlio  time  of  liai-vest;  and,  wlien  the  grain  is  gathered, 
they  remain  in  the  stubble  in  the  fields.  To  this,  how- 
ever, as  Mr.  Havens  remarks,  there  are  some  exceptions; 
for  a  few  of  the  insects  do  not  pass  so  far  down  the  side 
of  the  stems  as  to  be  out  of  the  way  of  tlie  sickle  when 
the  grain  is  reaped,  and  consequently  will  be  gathered  and 
carried  away  wJlli  tlie  straw.  Jlost  of  tliem  are  trans- 
formed to  flics  in  the  autumn,  but  others  remain  unchanged 
in  t]ic  stubble  or  straw  till  the  next  spring.  Hereby,  says 
Mr.  Havens,  "  it  appears  evident  that  they  may  be  re- 
moved from  their  natural  situation  in  the  field,  and  be 
kept  alive  long  enough  to  be  carried  across  the  Atlanric ; 
from  which  circumstance  it  is  possible  that  they  might  have 
been  imported"  in  straw  from  a  foreign  countrj-. 

In  the  winged  state,  iheae  flies,  or  more  properly  gnats, 
are  very  active,  and,  though  very  small  and  seemingly 
feeble,  are  able  to  ffy  to  a  considerable  distance  in  search 
of  fields  of  young  grain.  Their  principal  migrations  take 
place  in  Angust  and  September  in  the  Middle  States, 
where  they  undergo  their  final  transformations  earlier  than 
in  New  England.  There,  too,  they  sometimes  take  iviiig 
hi  immense  swarms,  and,  being  probably  aided  by  the  winil, 
are  not  stopped  in  their  course  either  by  mountains  or  riv- 
ers. On  their  first  appearance  in  Pennsylvania,  they  were 
seen  to  pass  the  Delaware  Hke  a  cloud.  Being  attracted 
by  light,  they  have  been  known,  during  the  wheat  liar\'est, 
to  enter  houses  in  the  evening  in  such  juimbers  as  seri- 
ously to  annoy  the  inhabitants.* 

Mr.  Havens  has  alluded  to  "  an  opinion,  entertained  by 

Brllish,  ni»l  Diibmii't  Kiicydopiccliii,  and  CuJunel  Murgnn's  letter  in  Cnrej's 
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many  observors,  that  there  are  tliree  g^neratjons  of  this  J 
insect  ill  a  J'oar,"  "  two "  being  completed  "  before  har-  | 
vest."  This  opinion  was  revived,  in  1821,  by  Mr.  Jamea  ] 
Wortb,  of  Sharon,  Pennsylvania.*  According  to  him,  the  1 
second  brood  of  flies,  which  appears  early  in  June,  had  been  | 
altogether  overlooked,  or  confounded  with  the  spring  brood. 
Their  "  eggs  were  lain  on  the  upfwr  leaves  of  the  weakest  I 
or  stunted  wheat,  and  the  larva)  became  lodged  about  the  ,1 
two  upper  joints,  but  most  about  the  upper."  Being  very  ] 
numerous,  and  crowded  together,  many  of  the  larvffi  perished  ,| 
for  want  of  food,  and  many  also  were  destroyed  by  parasites.  I 
Enough,  liowever,  remained  alive  to  continue  the  race  j  and  j 
tlie  flies  were  evolved  from  them  at  irregular  intervals,  and 
continued  layuig  from  the  15th  of  August  till  October,  when  ' 
the  earliest  of  their  progeny  entered  on  the  fly  state ;  thus  [ 
making,  during  the  year,  as  remarked  by  Mr.  Wortb,  "  three]  j 
complete  broods,  and  partially  a  fourth." 

Mr.  Say,  tlioiigh  he  does  not  appear  to  have  been  fully  I 
acquainted  with  the  history  of  the  insect,  has  recorded  the  1 
oceiurence   of  the  fly  in   June.     His   remarks   are   these : 
"  The  perfect  fly  appears  early  in  June,  lives  but  a  short  \ 
time,  deposits  its  eggs,  and  dies ;  the  insects  from  these 
coiujilete  the  history  by  preparing  for  the  winter  brood." 

In  the  year  1833,  Mr!  Herrick  saw  a  Hessian  fly  laying 
eggs  on  the  3d  of  June,  another  on  the  5tli,  and  a  thii'd  on 
the  7th  of  the  same  month.  The  fact  of  tlie  occ.isional  ap- 
pearance of  the  flies  as  late  as  tlie  12th  of  June,  when  Mr. 
Worth  found  the  insects  in  all  their  stages,  seems  to  be  well 
established ;  while  it  is  equally  certain  that  ordinarily  only 
two  broods  are  brought  to  perfection  in  the  course  of  one 
year.  Various  circumstances  may  contribute  to  accelerate 
or  to  retard  a  portion  of  each  brood ;  and,  hence,  some  of 
the  flies  may  be  found  from  the  middle  of  April  to  the  mid- 
dle of  June,  and  others  from  the  beginning  of  August  till 
December.     These  circumstances  have  been  so  fiilly  consid- 

•  Seo  Americau  Farmer,  Vol.  Ul.  p.  188. 
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ered  by  Mr.  Havens,  that  it  is  unnecessaiy  to  re]>cat  them 
here.  The  ohsen'ations  of  Mr.  Worth  are  interesting,  as 
showing  that  thu  insect  is  not  left  witliout  resourees,  although 
there  are  no  young  wheal-plants  growing  in  June  ;  the  upper 
joints  of  those  old  plants  tliat  are  late  in  ripening  Iwing 
found  to  yield  sutficient  nourishment  for  a  portion,  at  least, 
of  the  progeny  of  the  June  flies.  Tliey  show,  also,  how 
easily  the  insects  might  be  imported  from  Europe  in  the 
straw  containing  them,  in  the  flax-seed  state,  about  tlie  ujiper 
joints. 

The  old  discussion,  concerning  the  place  where  the  Hes- 
sian fly  lays  her  eggs,  was  rcrived  in  the  yeai- 1841,  in  coit- 
aequence  of  a  communication  made  by  Miss  Mai-garottft  H. 
Morris,  of  Gcrmantown,  Pennsylvania,  to  "  The  Ameincaji 
Philosophical  Society,"  of  Pliiladelpliia,  The  following  re- 
marks upon  it  are  extracted  from  a  Report  mttde  to  the  same 
Society,  and  published  in  tlieir  "  Proceedings  "  for  November 
and  December,  1H40.  "  Miss  Morris  believes  she  has  estab- 
lished that  the  ovura  (egg)  of  this  destructive  insect  is 
deposited  in  tlie  seed  of  the  wheat,  and  not  in  tlie  stalk  or 
culm.  She  has  watched  the  progress  of  tlie  animal  suice 
June,  1836,  and  has  satisfied  herself  that  she  has  frequently 
seen  the  larva  within  tlie  seed.  She  has  also  detected  the 
larva,  at  various  stages  of  its  progress,  from  the  seed  to 
between  the  body  of  the  stalk  and  the  sheath  of  the  leaves. 
According  to  her  observations,  the  recently  hatched  liirva 
penetrates  to  tlie  centre  of  the  straw,  where  it  may  be  found 
of  n  pale  greenish- white  aemitransparent  appearance,  in  fbtai 
somewhat  resembling  a  silkworm.  From  one  to  six  of  these 
have  been  found  at  various  heights  from  the  seed  to  the  third 
joint." 

Miss  Morris's  communication  had  not  been  published  in 
fidi  when  the  first  edition  of  this  work  was  prepared  fiir  the 
press ;  but,  from  the  foregoing  Report,  we  are  led  to  infer, 
that  the  egg,  being  sowed  with  the  grain,  is  hatched  in  the 
ground,  and  that  the   maggot  afterwards   mounts  from   the 
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seeil  through  the  middle  of  the  stem,  and,  having  reached  a 
pn>j>er  lieight,  esca{)es  from  the  hollow  of  tlie  straw  to  the 
outside,  where  it  takes  tlie  pupa  or  flax-seed  state.  The 
fact  tliat  the  Hessian  fly  does  ordinarily  lay  her  eggs  on  the 
voung  leaves  of  wheat,  barley,  and  rye,  both  in  the  spring 
and  in  the  autumn,  is  too  well  authenticated  to  admit  of  any 
doubt.  If,  therefore,  the  observations  of  Miss  Morris  are 
found  to  be  e<iually  correct,  they  will  serve  to  sliow,  still 
more  than  die  foregoing  history,  how  variable  and  extraordi- 
nary is  the  economy  of  this  insect,  and  how  great  are  the 
resources  wherewith  it  is  provided  for  the  continuation  of  its 
kind. 

The  foregoing  remarks  were  written  in  1841.  Since  that 
time,  the  communication,  to  which  they  refer,  has  been 
printed,*  and  this  has  been  followed  by  the  pubUcation  of 
several  other  articles,*  on  the  same  subject,  by  Miss  Morris. 
This  ingenious  and  persevering  lady  has  also  favored  me 
with  letters  concerning  her  investigations,  and  with  some 
of  the  flies.  The  latter  were  sent,  as  she  says,  "  to  convince 
me,  at  least,  that  she  had  not  mistaken  a  curculio,  moth, 
or  bee  for  a  Cecidomvia."  Miss  Morris  has  come  to  the 
conclusion  that  this  insect  is  a  different  species  from  the 
Hessian  fly,  for  which  it  had  previously  been  mistaken, 
and  has  given  to  it  tlie  name  of  CeciJomyia  culmicola.  Ac- 
cording to  her,  the  fly  "  deposits  its  eggs  early  in  June  on 
the  grain,  in  or  over  the  germ.  The  eggs  remain  unhatched 
until  the  grain  germinates,  but  when  the  plant  has  grown 
about  three  or  four  inches,  the  worm  may  be  seen,  with 
the  aid  of  a  strong  magnifying-glass,  feeding  above  the  top 
joint,  in  the  centre  of  tlie  culm,  where  it  remains  until  it 
arrives  at  maturity.  Should  this  occur  before  the  culm 
has  become  hard,  the  worm  eats  its  way  through  the  joint, 
inside  of  the  straw,  and  makes   its  escape  at  the  root,  as- 

♦  Tmnsactions  of  the  American  Philosophical  Society,  Philadelphia,  Xew 
Seriuo,  Vol.  VIII.  p.  48.  Proceedings  of  the  Academy  of  Natural  Sciences, 
Philadelphia,  Vol.  I.  p.  6«;  Vol.  HI.  p.  238;  and  Vol.  IV.  p.  194. 
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cends  tht-  straw  on  the  oatside,  where  it  attaches  itself 
jjrraty,  and  awaits  its  change ;  the  outi:r  skin  becomes  the 
pu[)aritim.  In  tlie  pupa  or  flax-seed  statf,  it  closely  resem- 
bles [he  C.  deatrudor.  Should  the  culm  of  tlie  wheat  be- 
come prematurely  hard  before  the  worm  has  finished  feeding, 
as  is  often  tlie  case,  the  insect  will  remain  imprisoned  tor 
life,  passing  through  its  changes  inside  tlie  straw,  and  there 
perish  without  the  power  to  escape,  unless  some  accidental 
passage  be  made  for  it.  I  have  liberated,"  she  add'*,  "  hun- 
dreds n-itb  my  penknife,  and  thousands  make  their  escape 
after  the  grain  has  been  reaped  and  carried  into  the  bam. 
^Vhe^  the  insect  is  tlios  unnaturally  retarded,  the  lirae  of 
its  perfect  development  is  uncertain";  and  she  has  "found 
them  on  the  straw,  and  in  spiders'  webs,  from  June  until 
September." 

Four  of  the  specimens  sent  to  me  by  Miss  Morris  were 
males.  Another  subsequently  received  was  a  female.  The 
former  were  not  more  than  half  the  size  of  the  latter,  ajid 
indeed  were  smaller  even  than  the  wheat-fly,  winch  they 
seem  somewhat  to  resemble.  The  female  was  evidently 
mucli  darker-colored  originally  than  the  males.  These  in- 
sects were  genuine  specimens  of  C'eddomi/ia,  and  appai-ently 
of  a  different  species  from  the  Hessian  fly.  The  condition 
of  the  specimens,  which  had  suffered  by  compression  and 
by  being  badly  preserved,  was  such,  that  an  accurate  com- . 
parison  and  description  of  them  could  not  be  made.  I  under- 
stand that  the  species  has  disappeai-ed  from  Gcrmantown 
and  the  vicinity,  and  bence  no  opportunity  for  obtaining 
lii-ing  or  recent  specimens  has  occorred  since  the  year  1843. 

Various  means  have  been  recommended  for  preventing 
or  lessening  the  ravages  of  the  Hessipn  fly ;  but  tliey  have 
hitherto  failed,  either  because  they  have  not  been  adapted 
,to  the  end  in  view,  or  because  they  have  not  been  univer- 
sally adopted ;  and  it  appears  doubtful  whether  any  of  them 
will  ever  entirely  exterminate  tlie  insect.  It  is  stated  in 
the  before    mentioned   Report  of  tlie    Pliiloso])hical    Soci- 
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ety,  that  Miss  Morris  advises  obtaining  "fresh  seed  from 
localities  in  which  the  fly  has  not  made  its  appearance," 
and  that  "  by  this  means  the  crop  of  tlie  following  year 
will  be  uninjured;  but,  in  order  to  avoid  the  introduction 
of  straggling  insects  of  the  kind  from  a<ljacent  fields,  it  is 
requisite  that  a  whole  neighborhood  should  persevere  in  this 
precaution  for  two  or  more  years  in  succession."  "  This 
result,"  Miss  Morris  says,  "was  obtained,  in  part,  in  the 
course  of  trials  made  by  Mr.  Kirk,  of  Bucks  County,  Penn- 
sylvania, with  some  seed-wheat  from  the  Mediterranean, 
in  and  since  the  year  1837.  His  first  crop  was  free  from 
the  fly ;  but  it  was  gradually  introduced  from  adjacent  fields, 
and,  hi  the  present  year  (1840),  the  mischief  has  been 
considerable."  In  otlier  liands  this  course  has  proved  of 
no  use  whatever. 

Not  to  mention  other  instances,  the  following  appears 
to  be  conclusive  on  this  point.  About  fifty  years  ago, 
Mr.  Garret  Bergen, .  of  Brooklyn,  New  York,  procured 
two  bushels  of  wheat  from  the  Genesee  coinitrv,  tlu-n  an 
uninfected  district,  which  he  sowed  in  a  field  adjoining  a 
piece  seeded  with  grain  of  his  own  gathering.  Both  pieces 
were  severely  damaged  by  the  Hessian  fly,  which  could 
not  have  happened,  in  the  same  season,  if  the  eggs  of  the 
insect  are  laid  onlv  on  the  rrain.  A  few  years  airo  he 
.  soaked  his  seed-wlieat  in  strong  pickle,  and  the  crop  was 
comparatively  free  from  the  fly.  In  18'>9  he  tried  this 
experiment  again,  but  not  with  similar  success.  In  1840 
he  sowed  without  previously  soaking  the  grain,  and  his 
crop  was  uninjured.  He  says,  moreover,  that  he  has  uni- 
formly found  the  grain  most  affected  in  spots,  usually  near 
the  edges  of  the  field,  where  long  grass  and  weeds  grew, 
which  aflbrded  shelter  and  protection  to  the  fly.  This  fact, 
lie  thinks,  affords  another  proof  that  the  egg  is  not  depos- 
ited in  the  grain.  I  regret  that  my  limits  will  not  permit 
me  to  extract  the  whole  of  Mr.  Ber^-en's  interestin<r  re- 
marks,  which  may  be  found  in  number  eight  of  the  eighth 
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volume  of  "  The  Cultivator,"  published  in  Albany  in  Au- 
gust, 1841. 

The  best  modes  of  preventing  the  ravages  of  the  Hes- 
sian fly  are  thus  stated  by  Mr.  Herrick.*  "  The  stouter 
varieties  of  wheat  ought  always  to  be  chosen,  and  the  land 
should  be  kept  in  good  condition.  If  fall  wheat  is  sown 
late,  some  of  the  eggs  will  be  avoided,  hat  the  risk  of 
winter-killing  the  plants  will  be  incurred.  If  cattle  are 
,pennitted  to  graze  the  wheat-fields  during  tlie  fall,  they 
will  devour  many  of  the  eggs.  A  large  number  of  the 
pupie  may  be  destroyed  by  burning  the  wheat-stubble  im- 
mediately after  harvest,  and  then  ploughing  and  harrow- 
ing the  land.  This  method  will  undoubtedly  do  much 
good.  As  the  Hessian  fly  also  lays  its  eggs,  to  some  ex- 
tent, on  rye  and  barley,  these  crops  should  be  treated  in 
a  similar  manner."  On  mature  reflection,  I  am  confident 
that  burning  the  stubble,  as  originally  recommended  by 
Jlr.  Havens,  and  advised  by  Mr.  Herrick,  is  the  very  best 
method  of  getting  rid  of  the  Hessian  fly.  It  is  true  that, 
by  so  doing,  many  of  the  numerous  parasites  of  the  insect 
will  also  be  destroyed.  But  this  need  not  give  us  any 
concern ;  for  if  we  can  succeed  in  putting  a  stop  to  the 
ravages  of  the  Hessian  fly,  by  these  or  any  other  means, 
we  shall  not  have  occasion  to  mourn  the  loss  of  Uie  para- 
sites. It  is  found  that  luxuriant  crops  more  often  escape 
injury  than  those  that  are  tliin  and  light.  Steeping  the 
grain  and  rolling  it  in  plaster  or  lime  tend  to  promote  a 
rapid  and  vigorous  growth,  and  will  therefore  prove  bene- 
ficial. Sowing  the  fields  with  wood  ashes,  in  the  propor- 
tion of  two  bushels  to  an  acre,  in  the  autumn,  and  again 
in  the  first  and  last  weeks  in  April,  and  as  late  in  the 
month  of  Jlay  as  the  sower  can  pass  over  the  wheat  with- 
out injurj-  to  it,  has  been  found  useful. f  Favorable  re- 
ports have  been  made  upon  the  practice  of  allowing  sheep 
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to  feed  off  tlic  crop  late  in  the  autumn,  and  it  has  also 
Uvn  ivoommended  to  turn  them  into  the  fields  again  in 
tlio  spring,  in  ortler  to  retard  the  growth  of  the  plant  till 
al\or  the  fly  lias  disapi)eared.*  Too  much  cannot  be  said 
in  1:1  vor  of  a  judicious  management  of  the  soil,  feeding 
ort'  the  croj)  by  cattle  in  the  autumn,  and  burning  the 
stubble  after  harvest;  a  proper  and  general  attention  to 
which  will  materially  lessen  the  evils  arising  from  the 
depredations  of  this  noxious  insect. 

Fortunately  our  eftbrts  will  be  aided  by  a  host  of  para- 
sitical insects,  which  are  found  to  prey  upon  the  eggs,  the 
lan'a%  and  the  pupaa  of  the  Hessian  fly.  Mr.  Ilerrick 
states,!  that,  in  this  part  of  the  country,  a  very  large  pro- 
portion, probably  more  than  nine  tenths,  of  everj''  genera- 
tion of  this  fly  is  tlius  destroyed.  One  of  these  parasites 
was  made  known  by  Mr.  Say,  in  the  first  volume  of  the 
^'  Journal  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia " ;  and  the  interesting  discovery  of  three  more 
kinds  is  due  to  the  exertions  of  Mr.  Ilerrick.  They  are 
all  minute  Ilymenopterous  insects,  similar  in  their  habits 
to  the  true  Ichneumon-flies. 

The  chief  parasite  of  the  pupa  is  the  Ceraphron  destructor  J 
of  Say,  a  shining  black  four- winged  fly,  about  one  tenth 
of  an  inch  in  length.  This  has  often  been  mistaken  for 
the  Hessian  fly,  from  being  seen  in  wheat-fields,  in  vast 
numbers,  and  from  its  being  found  to  come  out  of  the  dried 
larva-skin  of  that  fly.  In  the  month  of  June,  when  the 
maggot  of  the  Hessian  fly  has  takc?n  the  form  of  a  flax-seed, 
the  Ctraphron  i)ierces  it,  through  the  sheath  of  the  leaf, 
and  lavs  an  ei]^^  ^^  ^^^^  minute  hole  thus  made.     From  this 

•  rir.tivator,  Vol.  IV.  p.  110,  and  Vol.  V.  p.  49. 

i   Ainorlortii  Journal  of  Science,  Vol.  XLI.  p.  16G. 

I  It  i>  ovUlonti  from  Mr.  Say's  description,  and  from  Mr.  Losiiour's  figures,  that 

'  i«  i»*oot  i*  not  a  Cerajphron.    Neither  does  it  belong  t«»  the  genus  Kun/tt/ma^  to 

li  1  fonnorly  referred  it.     It  certainly  comes  very  near  to  Ptcromalutj  as  sug- 

\\  bv  Mr.  Wo*twood;  but  I  apprehend  that  it  shouhl  bo  placed  in  the  gonus 

fciii.'w  of  Walker,  or  Siotihygoctrut  of  Ratzeburg. 
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is  liatched  a  HtUf  maggot,  wliieh  devours  the  pupa  of 
Y  the  Hessmn  %,  and  then  changes  to  a  chrysalis  within  the 
I  shell  of  tlii;  latter,  through  which  it  finally  eats  ita  way, 
I  after  being  transformed  to  a  fly.  This  last  change  takes 
I  place  both  in  the  autumn  and  in  the  following  spring.  Some 
I  of  tile  females  of  this  or  of  a  closely  allied  species  come 
I  forth  from  the  shelb  of  the  Llessian  fly,  without  wings,  or 
kwith  only  very  short  and  imperfect  wings,  lo  which  form 
I  they  6omL>what  resemble  minute  ants. 

Two  more  parasites,  which  Mr.  Herrick  has  not  yet 
I  described,  also  destroy  the  Hessian  fly,  while  the  hitter  is 
I  in  the  tiax-seed  or  pupa  state.  Mr.  Herrick  says,  that  the 
I  egg-parasite  of  the  llessian  fly  is  a  species  of  Platygaster, 
I  that  it  is  very  abundant  in  the  autumn,  when  it  lays  its 
I  own  eggs,  four  or  five  together,  in  a  single  egg  of  die  Hea- 
I  sian  fly.  Tliis,  it  appears,  does  not  prevent  the  latter  from 
1  hatching,  but  the  maggot  of  tlie  Hessian  fly  is  unable  to 
I  go  tlirough  its  transformations,  and  dies  after  taking  the 
rflax-seed  form.  Meanwhile  its  intestine  foes  are  hatched, 
■  come  to  their  growth,  spin  themselves  little  brownish  co- 
I  coons  within  the  skin  of  tlieir  victim,  and,  in  due  time,  are 
\  changed  to  winged  insects,  and  eat  their  way  out.  Such 
!  some  of  the  natural  means,  provided  by  a  benevolent 
r  Providence,  to  check  the  ravages  of  the  destructive  Hessian 
I  fly.  If  we  are  humiliated  by  the  reflection,  that  the  Author 
I  of  the  universe  should  have  made  even  small  and  teeble 
insects  tlie  instruments  of  His  power,  and  tliat  He  sliould 
occasionally  permit  them  to  become  the  scourges  of  our  race, 
ouglit  we  not  to  admire  His  wisdom  ui  the  formation  of 
the  still  more  humble  agents  tliat  are  appointed  to  arrest 
I  the  work  of  destruction  ? 

'  ^he  wheat  crops  in  England  and  Scotland  often  suflTer 
severely  from  tlie  depredations  of  the  maggots  of  a  veiy 
small  gnat,  called  the  wheat-fly,  or  the  Ceeidomyia  Tritici 
of  Mr.  Kirby.  This  insect  seems  to  hove  been  long  known 
in  England,  as  appears  from  the  following  extract  from  a 
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letter  by  Mr.  Christopher  Gullet,  written  in  1771,  and 
published  in  the  "Philosophical  Transactions"  for  1772. 
"What  the  farmers  call  the  yellows  in  wheat,  and  which 
they  consider  as  a  kind  of  mildew,  is,  in  fiict,  occasioned 
by  a  small  yellow  fly,  with  blue  wings,  about  the  size  of 
a  gnat.  This  blows  in  the  ear  of  the  com,  and  produces 
a  worm,  almost  invisible  to  the  naked  eye ;  but,  being  seen 
tlirough  a  pocket  microscope,  it  appears  a  large  yellow  mag- 
got, of  the  color  and  gloss  of  amber,  and  is  so  prolific  that 
I  distinctly  counted  forty-one  living  yellow  maggots  in  the 
husk  of  one  single  grain  of  wheat,  a  number  sufficient  to 
eat  up  and  d^troy  the  com  in  a  whole  ear.  One  of  those 
yellow  flies  laid  at  least  eight  or  ten  eggs,  of  an  oblong 
shape,  on  my  thumb,  only  wliile  canying  by  the  wing 
across  three  or  four  ridges." 

In  1705,  the  history  of  this  insect  was  investigated  by 
Mr.  Marsham,*  and  since  that  time  Mr.  Kirby,t  Mr.  Gorrie, 
and  Mr.  Shin^eff  J  have  also  turned  their  attention  to  it. 
The  investigations  of  these  gentlemen  have  become  very 
interesting  to  us,  on  account  of  the  recent  appearance  in 
our  own  country,  and  the  extensive  ravages,  of  an  insect 
apparently  identical  with  the  European  wheat-fly.  ■  The 
following  account  of  the  latter  will  serve  to  show  how  far 
the  European  and  American  wheat-flies  agree  in  their  essen- 
tial characters  and  in  their  habits.  § 

The  European  wheat-fly  somewhat  resembles  a  mosquito 
in  form,  but  is  very  small,  being  only  about  one  tenth  of  an 
inch  long.  Its  body  is  orange-colored.  Its  two  wings  are 
transparent,  and  changeable  in  color ;  they  are  narrow  at 
the  base,  rounded  at  the  tip,  and  are  fringed  with  little  hairs 
on  the  edges.  Its  long  antennae,  or  horns,  consist,  in  tlie 
females,  of  twelve  little  bcad-Uke  joints,  each  encircled  with 

♦  Transactions  of  the  Linnwan  Society,  Vol.  Ill  p.  142,  and  Vol.  IV.  p.  224. 
t  Ibid.,  Vol.  IV.  p.  230,  and  Vol.  V.  p.  90. 

I  Loudon's  Magazine  of  Natural  History,  Vol.  II.  pp.  323  and  448. 
§  See  also  my  article  on  wheat  insects  in  the  New  England  Farmer,  for  March 
»1,  1841,  Vol.  XIX.  p.  800. 
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minute  hairs ;   those  of  the  male  will  probably  be  found  to 
have  a  greater  number  of  joints. 

Towards  the  end  of  June,  or  when  the  wheat  is  in  blos- 
som, these  flies  appear  in  swarms  in  tlie  wheat-fields  during 
the  evening,  at  which  time  they  are  very  active.  The 
females  generally  lay  their  eggs  before  nine  o'clock  at  night, 
tliruRting  them,  by  means  of  a  long,  retractile  tube  in  the 
end  of  their  bodies,  witliin  the  chaffy  scales  of  the  flowers, 
in  clusters  of  from  two  to  fifteen  or  more.  By  day  they  re- 
main at  rest  on  the  stems  and  leaves  of  the  plants,  where 
they  are  shaded  from  the  heat  of  the  sun.  They  continue 
to  appear  and  lay  their  eggs  throughout  a  period  of  thirty- 
nine  days.  The  eggs  are  oblong,  transparent,  and  of  a  pale 
buff  color,  and  hatch  in  eight  or  ten  days  after  they  are 
laid.  The  young  insects  produced  from  them  are  little  foot- 
less maggots,  tapering  towards  the  head,  and  blunt  at  the 
hinder  extremity,  witli  the  rings  of  the  body  somewhat 
wrinkled  and  bulging  at  the  sides.  They  are  at  first  per- 
fectly transparent  and  colorless,  but  soon  take  a  deep  yel- 
low or  orange  color.  They  do  not  travel  from  one  floret  to 
another,  but  move  in  a  wriggling  manner,  and  by  sudden 
jerks  of  the  body,  when  disturbed.  As  many  as  forty-seven 
have  been  counted  in  a  single  floret.  It  is  supposed  that 
they  live  at  first  upon  the  pollen,  and  thereby  prevent  the 
fertilization  of  the  grain.  They  are  soon  seen,  however, 
to  crowd  around  the  lower  part  of  the  germ,  and  there 
appear  to  subsist  on  the  matter  destined  to  have  formed  the 
grain.  The  latter,  in  consequence  of  their  depredations, 
becomes  shrivelled  and  abortive;  and,  in  some  seasons,  a 
considerable  part  of  the  crop  is  thereby  rendered  worthless. 
The  maggots,  when  fully  grown,  are  nearly  one  eighth  of 
an  inch  long.  Mr.  Marsham  and  Mr.  Kirby  found  some 
of  them  changed  to  pupiB  within  the  ears  of  the  wheat,  and 
from  these  they  obtained  the  fly  early  in  September.  The 
pupa  represented  by  them  is  rather  smaller  than  the  full- 
grown  maggot,  of  a  brownish-yellow  color,  and  of  an  oblong 


OTiil  form,  tai>ering  at  each  end.     The  pupse  found  in  1 
ears  were  very  few  m  nnmber,  scartrely  one  to  fifty  i 
maggdis.     Heiico   Mr.  Kiiby  supposes   that  the  latter  i 
not  ordinarily  transformed  to  flii^s  before  the  spring.     To^ 
wards  the  end  of  September  ho  carefully  took  off  the  ski 
of  one  of  them,  and  found  that  the  insect  within  still  retaini3i^ 
tilt!  maggot  form,  and  conjectures  that  the  pujia  is  not  U 
ally  complete  until  tlie  following  spring. 

It  is  evident,  from  these  observations,  that  the  Bnglu 
naturalists  above  named  regarded  tlie  insect  as  having  e 
tered  upon  the  pupa  state  when  it  ceased  feeding  and  becamfl| 
quiescent,  at  which  time  Mr.  Kirby  found  it  generally  I 
adhere  somewhat  to  the  grain.     In  applying  to  it,  in  1 
condition,  the  name  of  clirysahs  or  pupa,  and  describing  it  a 
such  before  it  exhibited  any  trace  of  "the  luicaments  of  tlw 
future  fly,"  and  white  "still  in  the  form  of  the  larva,"  thej 
followed  the  common  usage  of  natiu^ists,  as  stated  in  i 
account   of  the   Hessian   fly.     They  cannot,   therefore, 
said  to  have  mistaken  the  larva  for  tlie  matured  pajHi ; 
remarks  of  Mr.  Kirby  prove  that  he  was  well  aware  of  t 
difference  between  them.      Mr.  Kirby,  however,  was  i 
taken  in  his  conjecture  that  "  the  insect  enclosed  itself  in  i 
thin  membrane  to  protect  itself  from  the  cold  of  the  wiw 
tcr  " ;  the  membrane  refcrri'd  to  being  merely  the  outer  ski 
of  the  larva,  loosened  previously  to  being  cast  off  entirely,- 
a  process  which  he  did  not  observe. 

According  to  Mr.  Gorrie,  the  maggots  quit  the  ears  of  thi 
wheat  by  the  first  of  August,  descend  to  the  ground, 
go  into  it  to  the  depth  of  half  an  inch.  That  they  remal 
here  unchanged  through  the  winter,  and  finish  their  1 
formations,  and  come  out  of  the  ground  in  the  winged  1 
in  the  spring,  when  the  wheat  is  about  to  hlossom,  IB  I 
dered  probable  from  the  great  number  of  the  flics  found  I 
Mr.  ShirrefF,  in  the  month  of  June,  in  all  the  fields  whei 
wheat  had  been  raised  the  year  before.  The  increaae  ( 
these   flies   is   somewhat   checked   by  the   attacks   of  t 
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different  parasites,  which  have  been  described  by  Mr,  Kirby. 
An  excellent  summary  of  the  history  of  this  insect,  illus- 
trated with  figures,  was  published  by  Mr.  Curtis,  in  the  year 
1845,  in  the  sixth  volume  of  the  "Journal  of  the  lioyal 

I  Agricultural  Society  of  England." 

An   insect,   resembling   the   foregoing   in   ita   destructive 

I  habits,  and  known,  in  its  maggot  form,  by  the  name  of 
"  the  grain-worm,"  and  "  the  weeWl,"  has  been  observed, 

I  for  several  years,  in  the  northern  and  eastern  parts  of  the 
United  States,  and  in  Canada.     It  seems  by  some  to  have 

I  been  mistaken  for  the  grain-weevil,  the  Angoumois  grain- 
moth,  and  the  Hessian  fly;  and  its  history  lias  been  so 
confounded  with  tliat  of  another  insect,  also  called  the 
grain-worm,  in  some  parts  of  the  countiy,  that  it  is  diffi- 
cult to  ascertain  the  amount  of  injury  done  by  either  of 

I  them  alone.  The  wheat-fly  is  said  to  liave  boeii  first  seen 
in  America  about  the  year  1828,*  in  the  northern  part  of 
Vermont,  and  on  the  borders  of  Lower  Canada.  From 
these  places  its  ravages  have  gradually  extended,  in  vari- 
i  directions,  from  year  to  year.  A  considerable  part  of 
Upper  Canada,   of   New  York,   New  Hampshire,   and   of 

[  Massachusetts,  have  been  visited   by  it;    and,  In  1834,  it 

I   appeared  in  Maine,  which  it  has  traversed,  in  an  easterly 

I  coarse,  at  the  rate  of  twenty  or  thirty  miles  a  year.     The 

I  country  over  which  it  has  spread  has  continued  to  suffer 
more   or  less  from  ita  alarming  depredations,   tlia  loss   by 

'  which  has  been  found  to  vary  from  about  one  tenth  part 
to  nearly  the  whole  of  the  annual  crop  of  wheat ;   nor  has 

:  the  insect  entirely  disappeared  in  any  place,  till  it  lias  been 
starved  out  by  a  change  of  agriculture,  or  by  the  substitu- 

I  tion  of  late-Bown  spring  wheat  for  the  other  varieties  of 

[  grain. 

Many   communications   on    tliis    destructive    insect  have 

•  JnJg*  Bud'a  Report  in  the  Culllvntor,  Vol.  VI.  p.  Mj   onil  Xfw  Eiiel""' 
I    Fnrmor,  Vol.  IX.  p.  43.     Mr.  .lowttt  «Dy»,  l!iat  i«  Bn(  oppcnnuicc  in  WoBrtm 
Vonnonl  occurred  iu  isao.     Sea  N«w  England  Fnrnmr,  Vol.  XIX.  p.  301, 
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appeared  in  "  The  Genesee  Farmer,"  and  in  "  The  Cul- 
tivator," some  of  them  written  by  the  late  Judge  Buel,  by 
whom,  as  well  as  by  the  editors  of  "  The  Yankee  Farm- 
er," rewards  were  offered  for  the  discovery  of  the  means 
to  prevent  its  ravages.  Premiums  have  also  been  pro- 
posed, for  the  same  end,  by  the  Kennebec  County  Agri- 
cultural Society,  in  Maine,  which  were  followed  by  the 
publication,  in  "  The  Maine  Farmer,"  of  three  "  Essays  on 
the  Grain- Worm,"  presented  to  that  Society.  These  essays 
were  reprinted  in  the  seventeenth  volume  of  the  "New 
England  Farmer,"  wherein,  as  well  as  in  some  other  vol- 
umes of  the  same  work,  several  other  articles  on  this  insect 
may  be  found.  From  these  sources,  and,  more  especially, 
from  some  interesting  letters  wherewith  I  was  favored  in 
the  years  1838  and  1841,  by  Mrs.  N.  G.  Grage,  formerly 
of  Hopkinton,  New  Hampshire,  the  history  of  the  wheat- 
fly  in  America,  published  in  the  first  edition  of  this  work, 
was  chiefly  derived.  It  will  be  found  to  contain  a  circum- 
stantial relation  of  the  moulting  of  the  maggot,  a  process 
which  hitherto  does  not  appear  to  have  been  understood  in 
Europe,  and  which  later  writers  on  tlie  history  of  the  wheat- 
fly  in  this  country  have  failed  to  describe.  Personal  obser- 
vations on  this  insect  in  Maine  and  New  Hampshire,  and 
in  the  western  parts  of  jMassachusetts  and  of  Connecticut, 
together  with  information  gathered  there  from  intelligent 
farmers,  confirm  the  general  correctness  of  my  former 
statements,  and  enable  me  to  add  thereto  some  furtlier 
particulars. 

The  American  wheat-insect,  which  I  have  seen  alive,  in 
its  winged  form,  in  Maine  and  in  New  Hampshire,  and 
which  I  have  also  reared  from  the  larva,  agrees  exactly 
with  the  descriptions  and  figures  of  the  European  wheat- 
fly,  or  Cecidomtfia  Tritici  of  Mr.  Kirby.  It  is  a  very  small 
orange-colored  gnat,  with  long,  slender,  pale-yellow  legs, 
and  two  transparent  wings,  reflecting  the  tints  of  the  rain- 
bow, and  fringed  with  delicate  hairs.      Its  eyes  are  black 
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and  prominent.  Its  fece  and  fiwlera  are  yellow.  Its  an- 
tennii!  are  long  and  blackish.  Those  of  tlm  male  are  twice 
as  long  as  the  body,  and  consist  of  twenty-four  joints, 
which,  excepting  the  two  basal  ones,  are  globular,  sur- 
rounded by  hairs,  and  connected  by  slender  portions,  like 
beads  on  a  string."  The  antenna;  of  the  females  are  about 
as  long  as  the  body,  and  consist  of  only  twelve  joints, 
which,  except  two  at  the  base,  are  oblong  oval,  narrowed 
somewhat  in  tlie  middle,  ami  surrounded  by  two  whorls 
of  hairs.  These  insects  vary  much  in  size.  The  largest 
females  do  not  exceed  one  tenth  of  an  inch  in  length ; 
and  many  are  found,  towards  the  end  of  the  season,  less 
than  iialf  this  length.  The  males  arc  usually  rather  smaller 
than  the  females,  and  somewhat  paler  in  color.  jVmong 
hundreds  that  I  have  examined  in  the  living  state,  I  have 
never  found  one  specimen  with  spotted  wings. 

The  time  of  their  appearance  in  the  winged  form  varies 
according  to  the  season  and  tlie  situation,  from  the  beginning 
of  June  to  the  end  of  August.  In  Salisbury,  Connecticut, 
tliey  had  entirely  disappeared  before  the  2oth  of  July,  1851 ; 
but  during  the  same  year  I  found  them  still  in  some  num- 
bers at  Nortli  Conway,  in  New  Hampshire,  on  the  17th  of 
August ;  and,  thi-ee  days  later,  near  the  base  of  the  White 
Mountains.  In  most  parts  of  New  Englftnd  where  wheat 
is  cultivated,  immense  swarms  of  these  orange-colored  gnats 
infest  fields  of  grain  towards  the  last  of  June.  Wiiilo  the 
sun  shines  tliey  conceal  themselves  among  the  leaves  and 
weeds  near  the  ground.  They  take  wing  during  the  morn- 
ing and  evening  twilight,  and  also  in  cloudy  weather,  when 
they  lay  their  eggs  in  the  opening  dowers  of  the  grain. 
New  swarms  continue  to  come  fortli  in  succession,  till  the 
end  of  July ;  but  Mr.  Buel  says  tliat  tlie  principal  deposit 
"f  ^ggs  is  made  in  the  first  half  of  July,  wlien  late-sown 
winter-wheat  and  early-sown  spring-wheat  are  in  the  blossom. 
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or  milk ;  and  this  statement  agrees  with  tlii:  observations 
Mrs.  Gage. 

Tbo  flics  are  not  confined  to  wheat  alone,  but  deposit 
barley,  rye,  and  oats,  when  these  plants  are  in  flower  at  tl 
time  of  their  appearance.     I  have  found  the  maggots  with 
the  seed-scales  of  grass,  growing  near  to  wheat-fields.     TUej 
eggs  hatch  in  about  eiglit  days  after  they  are  laid,  whon  tlii 
little  yeUow  maggots  or  grain-worms  may  be  found  withiBj 
the   chaffy  scales   of  the   grain.     Being  hatched  at 
times  during  a  i>eriod  of  four  or  five  weeks,  they  do  not  al 
arrive  at  maturity  together.     Mrs.  Gage  informs  me  thatj 
they  appear  to  come  to  tlieir  growth  in  twelve  or  fourteen' 
days.     They  do  not  exceed  one  eighth  of  an  inch  in  length, 
and  many,  even  when  fully  grown,  are  much  smaller.     From 
two  to  fifteen  or  twenty  have  been  found  within  the  hiiak  of 
a  single  grain,  and  sometimes  in  every  husk  in  the  ear.     Ii 
warm  and  sheltered  situations,  and  in  parts  of  fields  protect-] 
ed  from  the  wind  by  fences,  buildings,  trees,  or  bushes,  tho 
insects  are  said  to  be  much  more  numerous  than  iu  fluids 
upon  high  ground  or  other  exposed  places,  where  t!ie  grain 
is  kept  in  constant  motion  by  the  wind.     Grain  is  commonly 
more  infested  by  tliem  during  the  second  than  the  fii-st  year, 
when  grown  on  the  same  ground  two  years  in  succession  j 
and  it  suffers  moi-e  in  the  immediate  vicinity  of  old  flelds,! 
than    ill    places    more  remote.     Tlieso  insects    prey  on  tin 
wheat  in  the  milky  state,  and  tlieir  ravages  cease  when  tb 
grain  becomes  hard.     They  do  not  burrow  witliin  the  ker-J 
nels,  but  live  on  the  pollen  and  on  tlie  soft  matter  of  tho 
grain,   wliich  tliey  probably  extract  from  the   base  of  tlie 
germs. 

It  appears,  from  various  statements,  that  very  early  and 
very  lato  wheat  escape  with  comparatively  little  injorj-;  the: 
amount  of  which,  in  other  cases,  depends  upon  tlie  condition  ■ 
of  the  grain  at  the  time  when  the  maggots  are  hatch^. , 
When  the  maggots  begin  their  depredations  soon  afler  tha- 
;  of  the  grain,  they  do  the  greatest  injury ;  for  the 


01 

Is  I 


SIAUGOTS    OF    THE    AMERICAS    WHEAT-FLY.     595 

kemcb  never  fill  out  at  all.  Pinched  or  partly  filled  kenicU 
are  the  consequence  of  their  attacks  when  the  grain  is  more 
advanced.  The  liulls  of  the  impoverished  kernels  will  al- 
ways be  found  split  open  on  the  convex  side,  so  as  to  expose 
tlie  embryo.  This  is  caused  by  tlie  drjing  and  shrinking  of 
the  hull,  after  a  i>ortion  of  the  contents  tliercof  has  been 
sucked  out  by  the  maggots. 

Towards  the  end  of  July  and  in  the  beginning  of  August, 
tlie  ftill-grown  maggots  leave  off  eating,  and  become  sluggish 
and  torpid,  preparatory  to  moulting  their  skins.  This  pro- 
cess, which  has  been  alluded  to  by  Judge  Buel  and  soniu 
otiier  writers,  has  been  carefully  observed  by  Mrs.  (iage, 
who  sent  to  me  the  maggots  before  and  after  moulting,  to- 
gether with  some  of  their  cast  skins.  It  takes  place  in  the 
following  manner.  The  body  of  the  maggot  gi-adually  shrinks 
in  length  within  its  skin,  and  becomes  more  flattened  and  less 
pointed,  as  may  easily  bo  seen  tlirough  the  delicate  trans- 
parent skin,  which  retains  nearly  its  original  form  and  dimen- 
sions, and  extends  a  little  beyond  the  included  insect  at  each 
end.  The  toqiid  state  lasts  only  a  few  days,  after  wliieh 
the  insect  casts  off  its  skin,  leaving  tlio  latter  entire,  except 
a  little  rent  in  one  end  of  it.  Mrs.  Gaga  observed  many 
of  the  maggots  in  the  verj-  act  of  emer^ng  from  their  skins. 
The  cast  skins  arc  exceedingly  thin,  and  colorless,  and, 
through  a  microscope,  aro  seen  to  be  marked  with  eleven 
transverse  lines.  Great  nambers  of  the  skins  arc  to  be  found 
■  in  this  wheat-ears  immediately  after  the  moulting  pi-oce.ss  is 
completed.  Sometimes  tlie  maggots  descend  from  tliu  pliuits, 
and  moult  on  the  surface  of  tho  ground,  where  they  leave 
their  cast  skins,  as  descril)e<l  by  ilr.  J.  AV.  Dawson,  of 
Pictou,  Nova  Scotia.*  Late  broods  are  sometimes  har\ested 
with  tlie  gi'ain,  and  carried  uito  the  barn  witliont  having 
moulted.  This  seems  to  have  often  happened  in  England, 
where  the  insect  has  been  repeatedly  noticed  in  the  transition 
state,  still  enclosed  within  its  loosened  filmy  skin. 

•  Piweeiling!  of  Iho  Acndemy  ot  Xiitunil  Sciences  •>(  I'liilnd.,  VoU  IV.  p.  310. 
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It  is  s<)mcw1iat  remarkable  that  tlie  tme  nature  of  this 
covering  of  the  maggot  shoald  not  have  been  ascert^ned 
by  EtiylUh  naturalists.  Mr.  Kirby,  as  before  stated,  aup- 
posed  it  to  be  a  thin  membrane,  formed  by  the  insect  for 
tlie  protection  of  its  body  from  the  cold  of  winter.  At 
cording  to  Professor  Ilenslow's  account,  tlie  larvEe  "spii 
tliemaelves  up  in  a  very  tliin  and  transparent  wfb,  vrhicl 
is  ofWn  attached  to  a  sound  grain,  or  to  t]ie  inside  of  oni 
of  the  chafl'-scales,"*  Mr.  Curtis  observed  on  the  bael 
of  some  of  the  slirivelled  grains  "  a  long  narrow  fibny 
on  opening  which  a  briglit  orange  granulated  maggot 
out  alive;  and  when  sliut  up  in  a  tin  box,  many  voltinl 
rily  left  their  cases  and  wandered  about."!  Having  cai^- 
fully  watched  the  insect  during  the  moulting  period,  I  am 
convinced  that  what  these  gentlemen  called  a  "  mi-inbrane," 
*'  web,"  or  "  aac,"  is  really  tho  loosened  outer  skin  of  the 
maggot,  which  is  subsequently  thrown  off  in  the  ears  of  tli 
wlieat,  or  is  cast  upon  the  surface  of  the  ground. 

After  shedding  its  skin,  the  maggot  recovers  its  activi^, 
and  writhes  about  as  at  first,  but  takes  no  food.  It  ifti 
shorter,  somewhat  flattened,  and  more  obtuse  tlian  before, 
and  is  of  a  deeper  yellow  color,  witli  an  oblong  greenish 
spot  in  the  middle  of  the  body.  Within  two  or  three  daya 
after  moulting,  the  maggots  either  descend  of  their  own 
accord,  or  are  shaken  out  of  tiie  ears  by  tlie  wind,  and 
fall  to  the  ground.  They  do  not  It-t  themselves  down  by 
threads,  for  tlioy  aro  not  able  to  spin.  Nearly  all  of  tbem! 
disappear  before  the  middle  of  August ;  and  tbey  are  very' 
rarely  found  in  the  grain  at  tlie  time  of  harvest.  Mrs- 
Gage  stated,  in  one  of  her  letters,  that  she  bad  not  ob- 
served "  liow  and  when  the  insects  issue  from  tlie  grain,' 
but  that  it  was  "  apparent  they  go  in  company,"  and  "  pep*! 
haps  they  cniwl  out  upon  the  heads  during  a  rain,  amW 
are  washed  tlown  to  the  ground,  where  they  remain  throu^^ 
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tho  winter."  On  the  14tli  of  August,  1841,  she  visited 
tigfiin  tlie  field  of  wheat  where,  on  the  2uth  of  July,  she 
had  found  great  numbers  of  tho  maggots,  and  observed 
that  "  a  very  few  of  all  that  multitude  were  left.  On  rub- 
bing the  ears,  their  silvery  coverings  glistened  in  the  sun- 
shine, and  floated  away  on  the  breeze.  A  warm  raJn  hud 
fallen  between  these  visits." 

In  an  account  of  the  damage  done  by  these  insects  in 
Vermont,  in  the  summer  of  18i!3,  it  is  stated  that,  "  after 
a  shower  of  rain,  they  have  been  seen  in  such  countless 
numbers  on  the  beards  of  the  wheat,  as  to  give  the  whole 
field  the  color  of  tho  insect.""  Mr.  Elijah  Wood,  of 
Wintlirop,  Maine,  in  a  short  communication,  written  in 
the  summer  of  1837,  made  the  following  remarks :  "  This 
day,  i'th  of  August,  a  warm  niin  is  falling,  and  a  neighbor 
of  mine  lias  brought  me  a  head  of  wheat  which  has  become 
loaded  with  the  worms.  They  are  crawling  out  firom  the 
husk  or  ehafi^  of  the  grain,  and  were  on  the  beards,  and 
he  says  he  saw  great  numbers  of  them  on  the  ground."  f 
From  these  observations,  and  from  remarks  to  the  same 
effect  made  to  mu  by  intelligent  fitnners,  it  appears  that 
the  descent  of  the  insects  is  facilitated  by  filing  rain  and 
heavy  dews. 

Having  reached  the  ground,  the  ma^ots  soon  burrow 
under  the  surface,  sometimes  to  the  deptli  of  about  an  inch, 
diose  of  them  that  have  not  already  moulted  casting  their 
skins  before  entering  the  earth.  Here  they  remain,  without 
fiirther  change,  through  tlio  following  winter.  During  tlie 
month  of  May,  I  have  seen  specimens  still  in  the  larva  form, 
in  the  earth  wherein  they  had  been  kept  during  the  winter. 
It  is  not  usually  till  June  that  they  are  transformed  to  piipa>. 
This  change  is  effected  without  another  moulting  of  the  skin  ; 
not  the  slightest  vestige  of  the  larva-skin  being  found  in  the 
earth  in  which  some  of  these  insects  had  undergone   tlielr 


508  DIPTEBA. 

transronuations.     Moreover,  the  pnpa  is  entirely  naked,  not 
being  enclosed  either  in  a  cocoon  or  in  the  puparlum  formed 
iif  tliis  outer  skin  of  tlie  larva,  and  it  has  its  limbs  and  wings 
free  or  unconfined.     The  pnpa  state  lasts  but  a  short  time,J 
a  week  or  two  at  moat,  and  probably,  in  many  cases,  only! 
a  few  days.     Under  the  most  fevorable  circumstances,  tlie^ 
pupa  works   its  way  to   the   surface,  before   liberating   the 
included  fly ;  and  when  the  insect  has  taken  wing,  its  empty 
pupa-skin  will  be  seen  sticking  out  of  the  ground.     In  other 
cases,  tlie  Sy  issues   fi'om  its  pupa-skin  in   the  earth,  and 
comes  to  the  surface  with  flabby  wings,  which  soon  expaadfl 
and  dry  on  exposure  to  the  air.     This  last  change  occun 
mostly  during  the  months  of  June  and  July,  when  great 
nimibera  of  the  flies  have  been  seen,  apparently  coming  frota;! 
the  ground,  in  fields  where  grain  was  raised  the  year  before.  ' 
Some  persons  have  stated  that  the  insects  are  transformed 
to  flies  in  the  ears  of  the  grain,  having  probably  mistaken 
the  cast-skins  of  the  maggots  found  therein  for  the  shells  ■ 
of  the  chrj-salis  or  pupa. 

Several  cases  of  the  efficacy  of  fumigation  In  preventingB 
the  depredations  of  these  insects  are  recorded  in  our  agricul-iT 
tural  papers.*     For  this  purpose   brimstone  has  been   used,  \ 
in  the  j)r<iportion  of  one  pound  to  ovi-ry  bushel  of  seed  sown.  1 
Strips  of   woollen    cloth,   dii)ped   in    melted  brimstone,  and! 
fiistened  to  sticks  in  different  parts  of  the  Held,  and  particu- 
larly on   the  windward  side,   are  set   on   firo,   for  several  S 
evenings  in  succession,  at   the  time  when   die  grain  is  in  1 
blossom ;  the  smoke  and  fiimes  thus  penetrate  tlie  standing 
grain,  and  prove  very  oflbnsive  or  destructive  to  the  flies, 
which  are  laying  their  eggs.     A  thick  smoke  from  heaps 
of  burning   weeds,   sprinkled   with    brimstone,   aroimd  the   | 
sides  of  the  field,  has  also   been   recommended.     Lime  or  j 
ashea,  strown  over  the  grain  when  in  blossom,  has,  in  some  I 
cases,  appeared  to  protect  tlie  crop;  and  the   Rev.  Hetuyl 
Colman,  the  Commissioner  for  the  Agricultural  Survey  of  1 

••  Among  olbers,  see  TLo  Cultivntor,  Vol.  V.  p.  13B. 
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JIassacliusetts,  saya  that  this  preventive,  if  not  inSiIlible, 
may  be  relied  on  with  strong  confidence.*  For  every  acre 
'  of  grain,  from  one  peck  to  a  bushel  of  newly  slacked  lime 
or  of  good  wood-aahes  will  be  required;  and  this  should 
be  scattered  over  the  plants  when  tliey  are  wet  with  dew 
or  rain.  Two  or  three  applications  of  it  have  somedmes 
been  found  necessary. 

Whether  it  be  possible  to  destroy  the  maggots  after  they 
have  left  the  grain,  and  have  betaken  tliemselves  to  their 
winter  quarters,  just  below  the  surface  of  the  ground,  re- 
mains to  be  proved.  Some  persons  have  advised  ploughing 
up  the  ground,  soon  after  the  grain  is  harvested,  in  order 
to  kill  the  maggots,  or  to  bury  them  so  deeply  that  they 
could  not  make  their  escape  when  transformed  to  flies.  I 
am  inclined  to  think  that  deep  ploughing  will  prove  to  be 
the  best  and  most  practicable  remedy.  Perhaps  thoroughly 
liming  the  soil  before  it  is  ploughed  may  contribute  to  the 
destruction  of  the  insects.  The  chaff,  dust,  and  refiise  straw 
should  bo  carefully  examined,  and,  if  found  to  contain  any 
of  the  maggots,  should  be  immediately  burnt.  It  is  stated 
that  our  crops  may  be  saved  from  injury  by  sowing  early 
in  the  autumn  or  late  in  the  spring.  By  the  first,  it  is  sup- 
posed that  the  grain  will  become  hard  before  many  of  the 
flies  make  their  appearance;  and  by  the  latter,  the  plants 
will  not  come  into  blossom  until  the  flies  have  disappeared. 
In  those  parts  of  New  England  where  these  insects  have 
done  tlie  greatest  injury,  the  cultivation  of  fiill-sown  or 
winter  gi'ain  has  been  given  up ;  and  this,  for  some  years 
to  come,  will  be  found  the  safest  course.  The  proper  time 
for  sowing  in  the  spring  will  vary  with  the  latitude  and 
elevation  of  the  place,  and  the  forwardness  of  the  season. 
From  numerous  observations  made  in  this  part  of  the  coun- 
try, it  appears  tliat  grain  sown  after  the  15th  or  20th  of  May 
generally  escapes  the  ravages  of  these  destructive  insects. 
Late   sowing  has   almost   entirely  banished   the  wheat-Jlies 

•  Third  Report  ou  Ihe  Agriealtura  of  Massnchosetls,  p.  67. 


froni  those  parts  of  Vermont  where  they  fii-st  appiai-ed  ;  and, 
there  is  good  reason  to  expect  that  these  depredators  will 
corapletdy  starved  out  and  exterminated,  when  tlie  n 
above  recommended  have  been  generally  adopted  and 
severed  in  for  several  years  in  succession. 

In  the  introductory  chapter  *  a  short  account  has  alreadj 
been  given  of  the  habits  of  tlie  various  kinds  of  gnats  ni 
flies,  belon^ng  to  the  principal  &niilies  of  this  oi-dcr. 
sides  the  species  that  are  injurious  to  vegetation,  which  hai 
been  now  described,  there  still  remain  some  of  our  native 
flies  that  deserve  a  passing  notice,  on  account  of  their  size, 
or  of  peculiarities  in  their  forms,  structure,  and  habits,  al- 
though few  of  them  are  to  be  included  among  tlie  iusecta 
which  are  hurtful  to  plants. 

Among  our  long-legged  gnats  there  is  no  one  more  ainj 
lar  in  its  appearance  and  graceful  in  its  motions  than 
Ptych^tera  davipea  of  Fabricius,  or  club-footed  Ptychopi 
A  new  genus,  called  Biltaeomorpha,  on  account  of  the  fancit 
resemblance  of  this  bisect  to  the  Neuroplerous  genus  Bii 
cus,  has  lately  been  made  for  its  reception,  by  Mr.  \Vesb*J 
woiKl.f     This  pretty  gnat  is  of  a  black  color,  witli  a  broad, 
wliite  stripe  on  the  iace,  a  short,  white  line  on  tlie  fore  part 
of  the  thorax,   and   three   broad,    wliite   rings   on  t 
The  sides  of  the  lliorax  are  silvery  white,  and  the  hind  body 
is  dusky  brown,  with  a  narrow  white  line  on  the  ed^;es  of-' 
each  of  tlie  rings.     The  head  is  small,  and  almost  hiddetfi 
under  the  thick  and  hunched  thorax ;  the  antcnn:e  are 
jointed,  slender,  and  tapering;  the  hind  body  is  Ion, 
row,  and  somewhat  flattened ;  die  legs  are  very  slender  nez 
to  the  body,  and  increase  in  thickness  towards  the  end, 
t!ie  first  joint  of  the  feet  ig  swollen,  oblong  oval,  and  vci 
downy.     The  length  of  the  body  is  a1x>ut  half  an  inch, 
the    wings    expand    nearly    three    quarters    of  an    inch, 
appears  in  July,  and  takes  wing  by  day.     As  it  flies  slow]] 
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along,  it  seems  almost  to  tread  the  air,  balancing  itself  hori- 
zontally with  its  long  legs,  which  are  stretched  out,  like  rays, 
from  the  sides  of  its  body. 

There  are  exceptions  to  almost  all  general  rules.  Thus  we 
find,  among  Dipterous  insects,  some  kinds  that  never  have 
wings.  One  of  these  is  the  thick-legged  snow- 
gnat,  or  Cliionea  valga^  C^ig-  260).  This  singu- 
lar insect  looks  more  like  a  spider  than  a  gnat. 
Its  body  is  rather  less  than  one  fourth  of  an  inch 
long,  and  is  of  a  brownish  yellow  or  nankin  color. 
The  legs  are  rather  paler,  and  are  covered  with 
short  hairs.  The  head  is  small  and  hairy.  The  first  two 
joints  of  the  antennie  are  thick,  the  others  slender  and 
tapering,  and  beset  with  liairs.  Although  the  wings  are 
wanting,  there  is  a  pale  yellow  poiser  on  each  side  of  the 
hinder  part  of  the  thorax.  The  hindmost  thighs  are  very 
thick,  and  somewhat  bowed,  in  the  males,  which  suggested 
the  name  of  valga,  or  bow-legged,  given  to  the  insect  in  my 
Catalogue.  The  body  of  the  female  ends  with  a  sword- 
shaped  borer,  resembling  that  of  a  grasshopper.  These 
wingless  gnats  live  on  the  ground,  and  the  females  bore 
into  it  to  lay  their  eggs.  Tliey  are  not  common  here.  Mr. 
Gosse  found  considerable  numbers  of  them  in  Canada, 
crawling  on  the  snow,  in  pine  woods,  during  the  month 
of  March." 

Travellers  and  new  settlers,  in  some  parts  of  Kcw  Eng- 
land and  Canada,  are  very  much  molested  by  a  small  gnat, 
called  the  black  fly  (^SimuKum  molestuni),  swarms  of  which 
fill  the  air  during  the  month  of  June.  Every  bite  that  they 
make  draws  blood,  and  is  followed  by  an  inflammation  and 

I  '  Mr.  Walker  hns  described  two  Americnn  Bpeciiia  of  tliii  singular  genus;  ona 
of  them,  Chionea  niptra,  seema  to  lie  iileDtionl  with  Dr.  Harris's  C.  rofja.  I  do 
/lot  undertake  to  decide  wliich  nnmo  should  be  prpferred.  Dr.  Harris's  has  the 
priority,  but  tlie  Tew  words  he  menliona  ntmuC  thja  inaect  can  hardly  be  celled  a 
deacriptiao.  (Compare  Walker's  List  of  Diptent  of  British  Museiun,  Vol.  I.  p.  S3.) 
—  Obtex  SaCKEH.] 

•  Canadian  Saturalisl,  p.  61. 
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swelling  wliicli    last  several   days.     These  little   tormontoi 
are  of  a  black  color ;  their  winip  are  transparent ;  and  tin 
legs  are  sliort,  and  have  a  broad  whitish  ring  around  tliei 
The  length  of  their  body  rarely  exceeds  one  tenth  of  an  inctkj 
They  begin  to  appear  in  May,  and  contmue  about  six  week; 
aCViV  whicli  tbey  arc  no  more   seen.     Tbey  are 
however,   by   swarms   of  miflges,   or   sand-flies   (^Simulium 
Tiocivum),  called  no-see-'em,  by  the  Indians  of  Kluiui 
account  of  their  minuteness.     So  small  arc  they,  that  they 
would  hardly  be   perceived,  were  it  not  for   their  wings, 
which  are  of  a  whitish  color,  mottled  with  black.     Towardf 
evening  these  winged  atoms  come  forth,  and  creep  undt 
the  clotlies  of  the  inhabitants,  and  by  their  bites  prodQt 
nn  intolerable  irritation,  and  a  momentary  smarting,  coi 
pared  "  to  that  earned  by  sparks  of  fire.     They  do  not  draw' 
blood,  and  no  swellmg  follows  their  attacks.     They  are  most 
troublesome  during  the  months  of  July  and  August. 

The  most  common  of  our  large  gad-flies,  or  horse-flies,, 
appears  to  be  the  Tabimus  atratua  of  Fabricius.     It  is  of, 
a  black  color,  and  the  back  is  covered  with  a  whitish  bli 
like  a  plum.     The  eyes  are  very  large,  and  almost  mt 
on  the  top  of  the  head ;  they  are  of  a  shining  purple-blai 
or  bronzed  black  color,  with  a  narrow  jet-black  band  aci 
the  middle,  and  a  broad  band  of  the  same  hue  on  the  lowi 

part.     The   body  of  this 

'^*'  ^^  seven  eightlis  of  an  inch  or  moi 

■\    ^L     /  in  length,  and  tlie  wings  expand 

^^^^N^E^^^^P     nearly  two  inches.    The  Tabanaa 

^■H^^^S^^        cindus  (Fig.  261)  of  Fabricius, 

jl^Byitf.  °^  orange-belted  liorse^fly,  is  not 

J  ^W  y  ^o  common  and  is  rather  smaller.^ 

It  is  also  black,  except  the  firal 
three  rings  of  the  hind  b  1  which  are  orange-colored.^ 
The  most  common  of  ou  m  1!  r  horse-flies  is  the  T'o&onufJ 
Uneota  (Fig.  262)  na     d  by  Fabricius,  because  it 
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a  whitish  line  along  the  top  of  the  hind  body.  Besides 
these  flies,  we  have  several  more  kinds 
of  Tabanui,  some  of  which  do  not  appear 
to  have  been  described.  These  blood- 
thirsty insects  begin  to  appear  towards 
the  end  of  June,  and  continue  through 
the  summer,  sorely  tormenting  both 
horses  and  cattle  with  their  sharp  bites.  Their  proboscis, 
though  not  usually  very  long,  is  armed  with  six  stiff  and  ex- 
ceedingly sharp  needles,  wherewith  they  easily  pierce  through 
the  toughest  hide.  It  is  stated  that  they  will  not  touch  a 
horse  whose  back  has  been  well  washed  with  a  strong  de- 
coction of  walnut-leaves.  The  eyes  of  these  flies  are  very 
beautiful,  and  vary  in  their  colors  and  markings  in  the  dif- 
ferent species. 

The  golden-eyed  forest-flies  are  also  distinguished  for  the 
brilliancy  of  their  spotted  eyes,  and  for  their  clouded  or 
banded  wings.  Tliey  are  much  smaller  than  the  horse- 
flies, but  resemble  them  in  their  habits.  Some  of  them 
are  entirely  black  (^Oirysops  ferragdus,  Fabricius^),  others 
are  striped  with  black  and  yellow  (^Chry»op»  viUatuA,  Wiede- 
mann). They  frequent  woods  and  thickets,  in  July  and 
August. 

The  bee-flies,  or  Bombylians  (Bombtliad-e),  have  a  very 
slender  proboscis,  sometimes  exceeding  the  length  of  their 
body,  Tliey  are  met  with  in  sunny  paths  in  the  woods, 
in  April  and  May.  They  fly  with  great  swiftness,  stop 
suddenly  every  little  while,  and,  balancing  themselves  with 
their  long,  horizontal  spread  wings,  seem  to  hang  suspended 
in  the  air.  They  oflen  hover,  in  tliis  way,  over  Uie  early 
flowers,  sucking  out  the  honey  thereof,  like  humming-birds, 
with  tlieir  long  bills.     Our  largest  bee-fly  is  the  Bombyliue 

[*  (Xrj*iipi /crm^fiti,  Fab.,  [9  n  roAnnui,  nnd  not  a  CArjsqpt.  Bosides,  ith)u 
much  mors  frrruginnvi  anil  cintreoui  than  btach  in  its  coloring  (compnro  its  do- 
Bcriplion  in  Wit-i.  Auss.  Zw.,  Vol.  I.  p.  ISS).  Dr.  Harris  means  probably  tbo 
Chrytopi  nigtr,  Mei|r,  which,  next  to  C  viUatia,  Wied.,  is  Ihe  common  Ckrytopt 
of  this  country.  —  Obtkii  Sackeh.] 
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These  insectt  lieloiig  to  a  farailji'  called  Asiud^,  from 
j  ^gilag,  the  priwipal  genua.     In  tlie  larva  Btate,  those  of  the 
(  Asiliana  whose  habits  are  known  Uve  in  the  ground  upon 
\  the  roots  of  plants,  and  aonielimes  do  considerable  mischief, 
)  proved  to  be  the  case  witli  some  that  were  sent  to  me  last 
i  May,  by  the  Rev.   Thomas  Hill,  of  Waltliara,  who  found 
I  them  devouring  the  roots  of  the  tart  rhubarb.     They  were 
I  yellowish-white   maggots,  about   three  quarters  of  an  inch 
long,   not  perfectly  cylindrical,  but  a  little  depressed,  and 
tapering  at  each  end.     The   head  was  small,  brown,  and 
partially  drawn  within  the  first  ring,  and  was  provided  with 
two  little  homy  brown  liooks.     There  was  a  pair  of  breath- 
ing-pores on  the  first  ring,  and  another  pair  on  the  last  but 
I  one.     These  maggots  were  transfonned  In  the  earth  to  naked 
I  pupfe,  having  the  limbs  free.     The  pupa  was  brown,  and 
I  had  a  pair  of  short  horns  on  the  forehead,  three  spines  on 
[  eacil  side  of  the  head,  a  forked  tail,  and  a  transverse  row 
I  of  little  teeth  across  the  middle  of  each  ring  of  the  hind 
[  body.     When   about  to  midergo   their  lasf  transformation, 
I  the  pupffi  work  their  way  to  the  surface  of  the  ground  by 
I  the  help  of  the  little  teeth  on  their  rings.     I  have  repeatedly 
I   tlje   empty, pupa-shells   sticking   half-way   out   of  the 
L  ground  around  rhubarb  plants.     In  the  fore  part  of  July, 
I  there  issued  from  these  pupse  aotne 
I  long-bodied  flies,  which  proved  to 
F  bo  of  the  species  called  Amlus  se- 
\  riceua   (Fig.    21)5)    by    Mr.    Say. 
I  The  body  of  this  insect  is  slender 
land   tapering,  and  measures  from 
f  eight  tenths  of  an  inch  to  one  Inch 
I  uid  one  tenth  in  length.     It  is  of 
*  s,  brownish -yellow  color,  covered 
with  a  short  silky  down,  varying 
in  different  lights  from  golden  yet- 
low  to  brown,  and  with  a  broad  brown  stripe  on  tlie  top 
of  the    thorax.     Tlie  wings   are   smokv  brown,  with   broad 
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have  never  been  described.  Its  larva  and  pupa  almost  ex- 
actly resemble  those  of  the  rapacious  Asilians.  Tlie  larva 
b  a  cylindrical,  whitish  maggot,  tapering  before,  and  almost 
rounded  behind ;  it  lias  only  two  breathing-holes,  which  aro 
placed  in  the  last  ring  but  one ;  and  it  grows  to  the  length 
of  two  inches.  It  lives  and  undergoes  its  transformations 
in  decayed  logs  and  stumps.  The  pupa  measures  about  an 
inch  and  a  quarter  in  length ;  it  b  of  a  brown  color,  and 
nearly  cylindrical  shape ;  its  tail  is  forked ;  tliere  are  eight 
thorns  on  the  fore  part  of  its  body ;  and  eacli  ring  of  the 
abdomen  is  edged  with  numerous  sharp  teeth,  like  a  saw, 
all  these  teeth  pointing  backwards  except  those  on  the  back 
of  the  first  ring,  which  are  directed  forwards.  The  pupa 
pushes  itself  half-way  out  of  the  stump  when  the  fly  is  about 
to  come  forth,  and  the  latter  makes  its  escape  by  splitting 
open  the  back  of  the  pupa-skin. 

In  the  month  of  June,  there  may  sometimes  be  seen,  rest- 
ing on  the  grass  or  on  rotten  stumps,  in  open  woods,  a  large 
light-brown  or  drab-colored  fly,  somewhat  like  a  horso-fly 
in  form,  but  easily  distinguished  therefrom  by  two  little 
thorns  on  the  hinder  part  of  the  thorax ;  and  by  the  wings, 
which  do  not  spread  so  much  when  the  insect  is  at  rest.  It 
is  heavy  and  slug^sh  in  its  motions,  and  does  not  attempt 
to  fly  away  when  approached.  This  insect  was  called  Cie- 
nomyia  pallida,  the  pale  Ccenomyia,  by  Mr.  Say,  in  tho  Ap- 
pendix to  Keating's  "  Narrative,"  and  in  the  second  volume 
of  the  "  American  Entomology,"  where  it  is  figured.  ■  Tho 
generical  name,  signifying  a  common  fly,  is  rather  unfortu- 
nate, for  this  is  a  rare  insect.  The  only  specimens  known 
to  Mr.  Say  were  found  by  him  in  a  small  forest  of  scat- 
tered trees,  on  the  Pecktannos  River,  in  Wisconsin.  A  few 
have  been  taken  in  Massachusetts,  one  of  them  on  Blue 
Hill,  in  Milton ;  and  Mr.  Gosse  found  three  specimens,  in  as 
many  years,  in  Canada.  In  its  transformations  this  insect 
is  more  nearly  related  to  the  gad-flies  and  the  Asilians  than 
to  the  Holdier-flies,  near  which  it  has  generally  been  placed  j 


608  DIPTKRA. 

tlimigh  it  approaches  tlie  latter  in  its  structure,  and  i 
sluggisll  habits.  Tlie  lanae  or  maggots,  thougli  nol 
discovered,  undoubtedly  U^■e  in  tbe  ground,  or  in  ducajcdv 
vegetable  substances,  like  those  of  the  horse-flies  and  ot)iei 
predatory  insects ;  for  Mr.  Gosso  found  one  of  hia  speciinens^fl 
on  the  grass,  in  tlie  act  of  emer^ng  from  tlie  pupa-skia.^1^ 
He  has  also  figured  •  the  pupa,  which  is  of  a  cbestnut-browBT 
color,  and  lias  transverse  rows  of  spines  on  the  abdomin 
rings. 

Most  of  the  soldier-flies  (STRATiosrYAD-K)  are  anned  wlti 
two  tliorna  or  shaq)  spines  on  the  hinder  part  of  the  thorax.  1 
Tiiey  fonn  the  first  family  of  tlie  flies  that  undergo  their  J 
transformations  within  the  hardened  skin  of  tlie  lan-a.  which 
ia  not  thrown  off  till  they  break  through  it  to  come  out  in  the 
winged  state.     Their  proboscis  contains,  at  most,  only  four 
bristles,  is  not  fitted  for  piercing,  but  ends  with  largo  fleshjta 
lips,  by  means  whereof  these  flies  suck  the  sweet  juices  o£9 
flowers.     Most  of  them  ara  found  in  wet  places,  where  tbeiQ 
larvae  live ;  some  of  tlie  latter  being  provided  M-ith  a  tubej] 
in  the  liimler  extremity,  which  they  thrust  out  of  the  wate 
in  oi'der  to  breatlic.     The  skin  of  these  larva)  is  merel^ 
shortened  a  little,  without  wholly  losing  its  former  shapt 
when  the  enclosed  insects  change  to  pupa)  j  thereby  shoi 
that  this  family  is  truly  intermediate  between  the  precedin^l 
flies,  which  east  off  their  larva-skins,  and  tliose  which  retaioB 
them,  and  take  an  oblong  oval  shape,  when  they  becomsl 
pupie.     Some  of  the  soldier-flies  (^Stratyomi/g)  have  a  broadj 
ovat  body,  .ornamented  with   yellow  triangles   or  crescents 
on  each  side  of  the  back,  and  their  antennre  are  somcwhatJ 
like  those  of  Midas  and  of  the  gad-flies ;  others  (iSar^wa) J 
are  slender,  often  of  a  brilliant  brassy-green  color,  with  aA 
bristle  on  the  tip  of  their  antennte.     The  maggots  of  thU^ 
latter  live  in  rich  mould. 

The  Syrphiaiis  (Syrphid*;)  have  a  fleshy,  large-lipp« 
proboscis,  elbowed  near  tlio  base,  and  enclosing  only  f 

•  ConadittD  Xiilursliit,  p.  IBM. 
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slender  bristles.  They  live  on  the  honey  of  flowers.  The 
last  joint  of  their  short  antennse  bears  a  bristle,  which  is 
sometimes  feathered.  Their  heads  are  large  and  hemi- 
spherical. Many  of  these  flies  are  often  mistaken  for  bees 
or  wasps,  and  some  of  them  lay  their  eggs  in  the  nests  of 
the  insects  they  so  closely  resemble.  Others  drop  their 
e^s  among  plant-lice,  which  their  young  afterwards  destrty 
in  great  numbers.  The  larvae  of  a  few  are  aquatic,  and  are 
provided  with  very  long,  tubular  tails,  through  which  they 
breathe,  and  have  been  called  rat-tailed  maggots.  Some  of 
the  largest  and  most  beautiful  of  these  files  live,  in  the 
maggot  state,  in  rotten  wood.  One  of  these  rat^tailed  flies 
is.ofWn  seen  on  windows,  in  the  antuum.  It  flies  with  a 
buzzing  noise.  Its  eyes  are  very  large,  and  of  a.  bright 
copper-color ;  its  body  is  brassy  green  ;  and  there  are  five 
gray  stripes  on  the  thorax.  It  measures  about  four  tenths 
of  an  inch  in  length.  It  is  the 
BrittaUt  tincerus^  of  my  Cata- 
logue. The  MUegia  excentrica  ^ 
(Fig.  267),  named  in  the  same 
work,  strikingly  resembles  a  hornet; 
its  hind  body  being  banded  with 
black  and  yellow  in  the  same  way. 
Its  head  and  thorax  are  black,  the  former  margined  around 

[>  EriitatU  lincrnu,  Harris,  is  idenUcBl  with  E.  anau,  Limi.,  so  common  in 
Europe.  —  Obten  Sacken.] 

t'  The  description  of  this  ipccie*  i«  loo  nhort  to  huTo  b  scientific  vnluo.  In 
order  to  prevent  its  being  superseded  by  a  subsequent  description,  under  flome 
other  nnme,  I  subjoin  a  full  description. 

ifilena  (zcoKma,  Harris.  Tborace  nigro,  flaromncnlato,  tcvUtUianeo;  nb- 
domine  Qavo,  nigro  fasciato^  pedibus  fulvia;  tibiis,  tjiraisqae  anticis  tkigris; 
Length,  ^  to  ^j  inch. 

Male  ;  HgpoitoTna  golden-yellow,  sericeous,  wilh  a  shming  blacic  stripe  in  the 
middle.  Jnltnna  pale  ferruginDusi  the  space  between  the  eyes  has  the  form  of  a 
triangle,  which  is  golden-velloff  at  the  tip,  and  blacb  on  the  reritx.  The  hind 
part  of  Che  head  is  sericeous,  yellow  along  the  borders.  Thorax  black;  n  ycUov 
spot  on  the  shoulder,  another  behind  It,  from  which  rum  a  narrow  groove,  yellow 
BttbeboMomi  a  third  yellow,  elongated  spot,  pointed  upwards,  near  the  comer  of 
the  scutellntn.  A  gray  stripe  runs  along  the  middle  of  the  thoraz;  it  becomes 
very  fidnt  beyond  the  centre  and  soda  in  n  triangular  yellowish  spot  near  ths.MO- 
77 


Ihe  eyes,  and  tlie  Utter  spotted,  with  yellowisli  whit«.     Tbn 

legs  are  ocli  re-yellow, 


IT 


:ii\-it   the   shanks   aiid   feet  of  thd| 
first   pair,   which  are   black.     It* 
body  measures  nearly  tliree  quai> 
ters   of  an   inch   in   length.     My; 
Sphecomyia  undata  (Fig.  20S)  I 
slender   form    of  a   SjAex  < 
mud-wasp.     It  is  of  a  light-brow 
lor,   darker   on   the    back,   an^l 
the  middle  of  the  tliiglis  an^l 
shanks ;  its  head  is  conical,  and  bears  the  antennie  t 
tip  of  the  cone ;  its  wings  are  brown  on  the  outer  part,  witlll 
a  small  transparent  spot  near  the  edge,  and  the  inner  part^ 
is  transparent  in  two  large  wavy  spaces.     It  is  about  fivel 
eighths  of  an  inch  long,  and  its  wings  expand  one  inch  and  I 
a  quarter,  or  more.     It  ia  possible  that  this  singular  fly  mayt 
be  the  Pyrgota  widata  of  Wiedemann.^      An  insect  closclyi 

feUun.    Pltvra  with  nil  elongaled  ytUow  ipot.     SaittUvni  bnusy  grew,  n 

oent.    Faitert  pule  femiginoiu.    I.tgt  j-ellowiih  remiginom,  fore  iStia  (o»ce] 

the  knees)  mid  [nrri  black.    Bind  Aight  imnnnad.      Wmgi  tinged  with  gmj 

bniwn ;  n  piUe  etrlpo  alaog  the  latter  part  of  the  cubital  rein ;  luiDlhor  ratlt  d 

the  pobnohiol  area  and  readies  the  poBleriorrairgin.    JMnten  jellon ;  fintse 

ment  bincki  the  three  following  segminti  hav«  more  or  less  binck  at  (b«  inctS^ 

nrei  aluiig  tbo  Tore  border,  sod  a  black  bond,  attenuated'  at  both  ei 

reaching  tbo  latenil  bordors,  In  the  middle;  the  bond  oo  the  sGcoud  segiiieiil  to  U 

broudestiBDj  Is  Hmotimes  connected  witli  the  block  of  tlio  first  scgcaont;  t 

the  third  and  fourth  segmenlB  nre  inlcmipted  in  the  middle.      Venter  yella' 

large  block  spots  on  the  middle  of  the  sogments;  lexKaSorgaTU  pnlo  femiglDOUtifl 

Frtnale:  ihowi  ths  follaving  dlSerencca:  front  yellow,  witli  a  block  strfpe  u 
teadiog  towinlt  the  block  vertex,    Hislclo  the  Ibrmi  pairs  of  spots  olroady  ill 
Honed  on  the  Ihoml,  there  i>  d  fourtli  pnlr  In  tlie  middle  of  the  disk,  each  of  thai 
spots  commanicotlug  by  tho  groove  with  the  itccond  lateml  spoL    The  black  baodll 
on  the  segments  of  Uie  abdomen  ore  brooder,  and  connect  nt  [ho  foro  and  hind  I 
borders  with  tbo  block  incisures;  the  finii  segment  ha;S  a  similar  Ytnai. 
ore  more  tinged  wilh  ferruginuos  than  wllh  gmy;  the  polo  stripee  k 
Boh  otlhigUi  mora  or  less  blackish. 

I  have  before  mo  two  males  from  Illlnoui,  colleoted  by  Mr.  Kennicott,  and  oi 
fimnlo  from  Maine,  collected  by  Mr.  Packoril. 

This  species  U  very  mnob  like  (he  European  M.  vttpifort 

[B  ^ecomyia  vndata   Is  tlie  Psrgotii  Knibfn,  Wied.      3.  valida  is  Ukewist  ■ 
PyTgota,  but  a  new  jpei'ies.    JK^opn  nigripenm'i,  Gray,  might  belong  lo  the  si 
group,  as  the  flgnre  in  Griffith's  Aulmul  Kingdom  seems  to  prove.  —  OarsH  Sackkh.J'I 
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resembling  it  is  figured  in  GrifEth's  translation  of  Cuvier's 
"  Animal  Kingdom,"  imder  the  name  of  Myopa  nigripennit. 
It  is  found  on  fences  around  gardens  in  May  and  Jane. 
It  sits  with  its  wings  half  spread,  moves  slowly,  and  files 
heavily.  Jly  Sphecomyta  valida,  though  ratlier  shorter  than 
the  preceding,  has  a  thicker  body.  Its  color  is  brownish 
yellow,  and  it  is  striped  with  brown.  The  wings  are  trans- 
parent, and  are  mottled  with  small,  dusky  spots. 

Some  of  the  Conopians  (^Com^ida)  still  more  closely 
resemble  slender-bodied  wasps  than  the 
preceding  Sphex-fliea.  Conopt  taffUiaria 
(Fig.  269)  of  Say  (ni^Wnw,  Wiedemann) 
might  almost  be  mistaken  for  a  species  of 
Eumeneg.  Its  hind  body  is  very  slender 
and  cylindrical  next  to  the  thorax,  and 
swells  out  behind.  Its  antennae  are  long,  and  thickened 
towards  the  end.  Its  proboscis  is  very  long  and  slender, 
elbowed  at  the  base,  and  extends  tar  beyond  the  head.  This 
fly  is  of  a  black  color ;  the  rings  of  the  hind  body  are  edged 
with  white ;  the  face  is  yellow ;  the  legs  are  brownish  yellow, 
shaded  with  black  on  tlie  thighs ;  and  the  wings  are  black, 
with  two  uncolored  and  wavy  spaces  on  the  inner  margin. 
Its  body  is  five  eighths  of  an  inch  long,  and  its  wings  expand 
rather  more  than  three  quarters  of  an  inch.  This  fly  may 
be  found  sucking  the  honey  of  flowers  in  June  and  July. 
The  Greeks  gave  the  name  of  Conopa  to  some  stinging 
fly  or  gnat.  The  Conopians  undergo  their  transformations 
in  the  bodies  of  humble-bees,  their  young  subsisting  on 
the  fill  contained  within  the  abdomen  of  tlieir  luckless 
victims. 

A  host  of  flies,  forming  nearly  one  third  of  the  whole  num- 
ber of  species  in  the  order  Diptera,  will  be  found  to  have  a 
short  and  soft  proboscis,  ending  with  large  fleshy  lips,  enclos- 
ing only  two  bristles,  and  capable  of  being  drawn  np  within 
the  cavity  of  the  mouth.  Their  antenme  are  generally  short, 
hang  down  over  the  fece,  and  end  with  a  large  oval  joint. 
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bearing  a  little  bristle.  Tlic'ir  larvK,  or  young,  are  flesliy,J 
whitish  maggots,  which  never  cast  tlieir  skins,  but,  wlien| 
the  pupa  state  comes  on,  shorten,  take  tlie  oblong-ova^ 
form  of  an  egg,  and  become  brown,  dry,  and  hard  on  t 

,  outside.     This  immense  ti'ibo  includes  the  various  kinds  ofj 
flesh-flies,  blow-flies,  liouse-flies,  dung-flies,  flower-flies,  fruit- 
flies,  two-winged   gall-flies,  cheese-flies,   and  many  others 
for  which  we  have  no  common   names,  but  all  composin) 
the  tribe  of  Muscans,  or   Muscad^.     Some  of  these  1 
do  not  strictly  conform  to  the  foregoing  characters  of  tliBn 
trilie,  in  all  respects  ;  hnt  the  exceptions  are  few  in  numberJ^ 
and  the  "most  remarkable  of  them  will  be  noticed  in  tliS 
following  pages. 

Many  flies  of  this  tribe  are  parasitic  in  their  larva  state,v 
their  young   living   and   undergoing   their    transformationt 
within  the  bodies  of  other  insects,  particularly  in  caterpillars,^ 
which  they  thereby  destroy.     These  flies  belong  chiefly  toH 
the  family  of  Tachinadj;,  a  name  applied  to  them  on  accoonq 
of  the  swiftness  of  their   flight.     In   form   they  somewhat 
resemble  house-flies;  liko  them,  they  have  very  large  wing^ 
lets,  and  their  wings  spread  apart  when  they  ai-e  at  rest.1 
They  are  easily  distinguislied,  however,  by  the  stiflT  hitirs'j 
wherewith  they  are  more  or  less  covered,  and  by  the  bristlean 
on  their  antennas,  wliich  are  not  usually  featliered.     A  largaV 
fly  of  this  khid,  the  Taclana  viviJa  (Plate  VIII.  Fig.  1)  of  | 
my  Catalogue,  is  oflxtn  seen  on  fences,  and  on  plants,  andl 
sometimes  in  houses,  towards  the  end  of  June  and  during 
the  month  of  July.     Its  large,  oval  hind  body  is  of  a  clei 
and  light   red  color,  with   two  or   three  black   spots,  in 
row,  on  the  top  of  it,  and  a  thick  row  of  black  bristles  a 
each  ring.     The  face  is  grayish  white,  like  satin,  and  t 
eyes  are  copper-colored.     The  thorax  is  gray,  with  brownisn 
lines  upon  it.     The  "antennae,  proboscis,  and  legs  are  light^ 
red.     Its  body  is  short  and  thick,  and  is  about  half  an  inch' J 
long,  and  its  wings  expand  ratlier  more  than  nine  tenthgl 

I'Cf  an  inch. 
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Most  insects  are  hatched  from  eggs  wliich  ore  laid  by  the 
mother  on  the  substances  that  are  to  servo  for  tho  food  of 
her  young.  Some  flesh-flies  produce  their  young  alive,  or 
already  hatched,  and  drop  tliem  on  tlie  dead  and  putri-'fying 
animal  matter,  which  they  are  to  consiirao  and  remove  in 
tho  ahortest  possible  time.  An  exception  from  tho  usual 
course  among  insects  appears  tlicrefore  to  have  been  made 
in  fevor  of  these  viviparous  flesh-flies,  to  enable  their  young 
promptly  to  perform  their  appointed  tasks.  These  insects 
produce  an  immense  number  of  young,  as  many  iis  twenty 
thousand  having  been  observed  by  Reaumur  in  a  single  ily.* 
Our  largest  viviparous  flesh-fly  is  the  Sarcophaga  Georijiiia 
of  Wiodemann.  It  appears  towards  the  end  of  June,  and 
continues  till  the  middle  of  August,  or  perliaps  later.  Its 
lace  is  silvery  white,  and  there  is  an  oblong  square  black 
spot  between  the  eyes,  which  are  copper^colored.  The  tho- 
rax is  light  gmy,  with  seven  black  stripes  upon  it.  The 
hind  body  is  nearly  conical,  has  the  lustre  of  satin,  and  is 
checkered  witli  square  spots  of  black  and  white,  shilHng  or 
interclianging  their  colors  according  to  the  light  wherein 
they  are  seen.  The  legs  are  black,  and  the  hindmost  pair 
are  very  hairy  in  tlie  males.  The  female  is  about  half  an 
inch  long;  the  male  is  radicr  smaller.  In  the  Sareophagans, 
or  flesh- eaters,  as  the  name  implies,  the  bnstles  on  the  an- 
tenna) are  feathered. 

Tito  flios  that  abound  in  stables  in  August  and  September, 
and  sometimes  enter  houses  on  the  a|>proach  of  rain,  might 
bo  mistaken  for  house-flies,  were  it  not  for  the  severity  of 
their  bites,  which  are  often  felt  through  our  clothing,  and 
arc  generally  followed  by  blood.  Upon  examination  they 
will  bo  found  to  diifer  essentially  from  house-flies  in  their 
proboscis,  which  is  very  long  and  slender,  and  projects  hori- 
tontally  beyond  the  head.  The  bristles  on  their  autcniiiB 
ore  feathered  above.  Cattle  suffer  sorely  from  the  piercing 
bites  of  these  flies,  and  horses  are  sometimes  so  much  tor- 

•  SI(:moi^e^  VoL  IV.  p.  417, 
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merited  and  enraged  by  tliem  aa  to  become  entiirly  un 
emable  in  hanifsa.     The  name  of  this  kind  of  fly  is  Stom 

calfitranH  (_Fig.  270)  ;  the  first  word  signitjing 
sharp-mouthed,  and  the  second  kicking,  ; 
\jL^  to  the  fly  from  the  effect  it  produces  on  hors 

^^■^^     It  lays  its  oggs  in  dung,  where  its  young  f 

'  ^  hatched,  and  jtass  tlirough  their  transformation) 
The  Inrv^  and  pupm  do  not  difter  much  in  appearaucd 
from  those  of  common  liouse-fliea. 

The  nest  three  flies  have  feathered  bristles  on  their  s 

Pj  tennie.     The    first    of    tliem,    a 

t  ^  buzzing,  and  stinking  meat-fly, 

^^^\^^^^^_     MuKca  { CaUJphi/ra)  vomitoria  (Fig.  271)J 

^SR|^HUbS^    is  of  a  blue-hlack  color,  with  a  bro 

/  I^HR^  dark   blue,   and   baiiy  hind  body. 

'  ^^  ^  is  found  all  summer  about  slaughte 

houses,  butchers'  stalls,  and  pantries,  which  it  frequents  I 

the  purpose  of  laying  its  eggs  on  meat.     The  eggs  are  coi 

monly  called  fly-blows ;  they  hatch  in  two  or  three  hot 

after  they  are  laid,  and  the  maggots   produced  from  1 

come  to  their  growth  in  three  or  four  days,  after  which  t 

crc-ep  away  into  some  dark  crevice,  or  burrow  in  llie  groni 

if  they  can  get  at  it,  turn  to  egg-shaped  pupae,  and  < 

out  as  flies,  in  a  few  days  more ;  or  tliey  remain  unchaugt 

through  the  winter,  if  they  have  been  hatclied  late  in  i 

mer.     A  smaller  fly,  of  a  brilliant  blue-green   color, 

Itlack  legs,  also  lays  its  eggs  on  meat,  but  more  often  < 

dead  animals  in  the  fields.     It  seems  hardly  to  differ  i 

the  Masca  (^LueiUa)  Ccemr  of  Europe. 

The  house-fly  of  this  country  lias  been  supposed  to  be  t 
same  as  the  European  Musca  domcxtica;  hut  I  cannot  s: 
myself  on  this  point  for  the  want  of  specimens  from  Europe 
It  is  possible  that  our  sliarp-hiting  stable-flies,  the  meat-f " 
and  the  house-fly,  may  really  he  distinct  species  from  thoa 
which  are  found  in  Europe.  Our  house-fly  is  tlie  , 
ffarjn/ia,    or    Ilarpy-fly,    of  my    Catalogue,       It    begins    : 
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appear  in  houses  in  July,  becomes  exceedingly  aound&nt 
in  September,  and  does  not  disappear  till  killed  by  cold 
weather.  It  ia  probable  that,  like  the  domestic  fly  of  Europe, 
it  lays  its  eggs  in  dung,  in  which  its  larvje  live,  and  pass 
through  their  changes  of  form.  The  Americans  are  accused 
of  carelessness  in  regard  to  flies,  and  apparently  with  some 
reason.  But  if  these  filthy,  dung-bred  creatures  swarm 
in  some  houses,  covering  every  article  of  food  by  day,  and 
absolutely  blackening  the  walls  by  night,  in  others  com- 
paratively few  are  foimd;  for  the  tidy  housekeeper  takes 
care  not  to  leave  food  of  any  kind  standing  about,  imcovered, 
to  entice  them  in,  and  makes  a  business  of  driving  out  the 
intruders  at  least  once  a  day.  If  a  plalefiil  of  strong  green 
tea,  well  sweetened,  be  placed  in  an  outer  apartment  acces- 
sible to  flies,  they  will  taste  of  it,  and  be  killed  thereby,  as 
surely  as  by  the  most  approved  fly-poison.  In  the  first 
volume  of  "  The  Transactions  of  the  Entomological  Society 
of  London,"  Mr.  Spence  gives  an  account  of  a  mode  of  ex- 
cluding flies  from  apartments,  which  has  been  tried  with 
complete  success  in  England.  It  consists  of  netting,  made  of 
fine  worsted  or  thread,  in  large  meshes,  or  of  threads  alone, 
half  an  inch  or  more  apart,  stretched  across  the  windows. 
It  appears  that  the  flies  will  not  attempt  to  pass  through 
the  meshes,  or  between  the  threads,  into  a  room  which  is 
lighted  only  on  one  side ;  but  if  tliere  are  windows  on  another 
side  of  the  room  they  will  then  fly  through ;  such  windows 
should  therefore  be  darkened  witli  shutters  or  thick  curtains. 
The  Anthomyians,  or  flower-flies  (Anthomyiad^),  are 
easily  dbtinguished  from  the  preceding  flies,  which  they 
otherwise  resemble,  by  the  smaller  size  of  their  winglets, 
and  by  the  mesh  in  tlie  middle  of  their  wings,  which  is 
long,  narrow,  and  open  at  the  end.  They  are  smaller  in- 
sects than  the  foregoing,  their  flight  is  more  feeble,  their 
wings,  when  at  rest,  do  not  spread  so  much,  and  the  bristle 
on  the  last  joint  of  their  antennae  is  not  often  feathered. 
Most   of  them  frequent   flowers,   and  are   sometimes   seen 
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sporting  together,  in  large  swarms,  in  tlie  air,  like  cci 
kinds  of  gnats.     In  tlie  larva  state  some  of  them  liv 
manure,    and    In    rotten    vegetable    substances ;     others 
found  in  t!ie  roots  of  living  plants,  sucli  as  onions,  rac 
turnips,  and  even  in  the  pulpy  parts  of  leaves  and  of  stoma, 
which  they  devour.     The  latter  have  nearly  the  same  form 
as  the  maggots  of  common  tiies ;   some  of  the  former  are 
shorter,   flattened,  and  fruiged  on  the  sides  with  feathi 
hairs. 

Jlany  instances  are  recorded   of  these   fringed   ma^t 
having  been  discharged  from  the  human  body.     They  are 
supposed  to  be  the  young  of  a  fly  named  AnUtomyia  (^Movta- 
loiiii/la)   acalaris.*     Flies  closely  resembling  this  are  aomi 
times  seen  in  privies,  and  a  friend  has  presented 
one  of  them,  togetlier  with  tlie  dried  larva-skin  out  of  whi 
it  came.     The  larva  was  found   in  excrement.     The  fly 
grayish  black,  and  hairy,  with   lai-ge  copper-colored  eyefl, 
which  are  surrounded  by  a  narrow  silvery  white  line, 
measures  one  quarter  of  an  inch  in  length.     The  larva-i 
has  two  rows  of  hairs  on  the  back,  and  two  more  on 
side.     Another  fly,  sometimes  seen  on  windows  ui  the 
tumn,  is  produced,  if  I  mistake  not,  from  a  hairy  mi 
that  lives  in  rotten  turnips.      This  fly  strikingly  rosemblt 
the  Anthomyia  canicularis  of  Europe,  and  is  possibly  id< 
tical  with  it.     It  is  of  a  dark  gray  color,  with  cop|ier-coli 
eyes,  encircled  by  a  silvery  white  line,  and  with  a  lai 
semi  transparent,  yellowish  spot  on  each  side  of  tlie  first  thi 
rings  of  the  bind  body.     It  measures  rather  less  than  oi 
quarter  of  an  inch  in  lengtli.     The  fringed  maggots  of  tl 
eamcularin  are  stated  by  some  naturalists  to  liAve  been 
tained  from  the  human  body.     It  is  not  impossible  that  th< 
may  have  been  swallowed  with  turnips,  or  other  vegetabli 
eaten  when  going  to  decay. 

Radishes,  while  growing,  are  very  apt  to  be  attacked 
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maggots,  and  rendered  unfit  to  be  eaten.  These  maggots 
are  finally  transformed  to  small,  asli-colorcd  tlies,  vith  a 
silvery-gray  fece,  copper-colored  eyes,  and  a  brown  spot  on 
the  forehead  of  the  females ;  they  have  some  fiiint  brownish 
lines  on  the  thorax,  and  a  longitudinal  black  line  on  the 
hind  body,  crossed  by  narrower  block  lines  on  the  edges 
of  the  rings.  They  vary  in  size,  but  usually  measure  rather 
more  than  one  fifth  of  an  inch  in  length.  They  finish  their 
transformations,  and  appear  above  ground,  towards  the  end 
of  June.  The  radish-fly  is  called  Anihomyia  Raphani,  in 
my  Catalogue,  from  the  botanical  name  of  the  radish,  on 
the  root  of  which  its  lar\~:e  feed.  It  closely  resembles  the 
root-fly  (Anthomyia  racHcam)  of  Europe. 

Onions,  soon  aller  they  come  up  in  the  spring,  and  until 
they  are  grown  to  a  considerable  size,  are  often  observed  to 
turn  yellow  and  die.  Many  years  ago  I  remember  to  have 
seen  them  extensively  affected  in  this  way,  so  that  there  was 
a  failure  of  three  fourths  of  the  plants  in  a  large  bed.  The 
cause  of  their  death  was  not  suspected  at  the  time,  and  no 
examination  was  made  for  tlic  discovery  of  insects  in  tliem. 
Since  then,  I  liave  been  fevored  by  Mr.  Weatwood  with 
copies  of  two  articles*  by  him,  on  the  onion-fly  (^AnOiomt/ia 
Ceparum),  (Fig.  272,  pupa  and  imago,) 
wliicli,  in  the  maggot  state,  lives  in  tlie  roots 
of  onion-plants  in  Europe,  and  causes  them  to 
vrither  and  pcnsh  exactly  in  the  same  way  as 
young  onions  do  here.  Hence  there  is  good 
reason  to  believe  that  the  failure  of  our  onion  crop  is  caused 
by  the  ravages  of  maggots  similar  to  those  of  the  European 
onion-fly.  The  latter  lays  its  eggs  on  the  leaves  of  the 
onion,  close  to  the  earth,  so  that  the  maggots,  when  hatched, 
readily  make  their  way  to  tlie  heart  of  the  onion.  The 
maggots  come  to  their  growth  in  about  two  weeks,  turn  to 

•  See  the  Mngazlne  of  Katural  Bdtory,  Vol.  VII.  p.  135,  and  the  Gardoiier's 
HogBzine.  Vol.  XIH.  p.  J4I.  The  sumo  inseit  is  nlso  described  and  figured  in 
Kollar**  Treatin,  p.  167. 
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pupie  within  the  onions,  and  coma  out  as  flies  a  fortni^t 
after  wiirds. 

We  have  a  kind  of  fly  corresponding  almost  exactly  wtth 
the  description  of  the  onion-fly,  Tliia  strengthens  my  belief 
tliat  our  onions  sufler  from  the  depredations  of  tlie  maggots 
of  this  or  of  a  similar  insect.  The  fly  to  which  I  allude  IS 
often  found  on  windows  in  the  spring.  It  is  ash-colored, 
with  black  hairs  sparingly  scattered  on  its  body.  It  lias  a 
rust-colored  forked  spot  on  the  top  of  its  head,  and  three 
rust-red  lines  on  the  thorax ;  ana  ilie  wings  are  tinged  with 
yellow  near  the  shoulders.  It  measures  one  fourth  of  an 
inch  in  length.  It  is  stated  that  there  are  two  or  three 
generations  of  tlic  European  onion-flies  during  the  summer, 
and  that  the  late  broods  pass  the  winter  in  the  pupa  state, 
and  are  ready  to  burst  forth  at  tlie  first  warmth  of  the  fol- 
lowing spring.  It  is  stated  that  tlie  onion  crop  may  be  pre- 
ser\-ed  from  the  attacks  of  this  fly,  by  sowing  the  seed  on 
ground  upon  which  a  quantity  of  straw  has  been  previously 
burnt. 

The  peculiar  disease  that  has  affected  potatoes  within  tlie 
last  ten  years  lias  been  attributed,  by  many  persons,  to  the 
depredations  of  insects.  In  the  course  of  this  work,  several 
of  these  insects  have  been  described.  Another  is  now  to  be 
added  to  them,  as  will  he  seen  by  the  following  extract  from 
a  letter,  received  from  a  correspondent  in  July,  1851.  "  A 
new  potato-rot  theory  has  recently  appeared  in  Brattlebor- 
ough,  Vermont  Tlie  mischief  is  referred  to  a  fly,  of  which 
an  autlientic  specimen  is  enclosed.  It  is  said  that  the  species 
first  appeared  simultaneously  with  the  potato-rot ;  and  the 
flies  are  accused  of  hovering  about  the  manure,  and  deposit- 
ing their  eggs,  so  tliat  the  larvae  infect  the  potatoes."  The 
specimen  proved  to  be  a  common  dung-fly,  which  may  be 
found  in  abundance  upon  manure  when  carted  into  the  field 
in  the  spring.  The  male  is  easily  distinguished  from  other 
flies  by  its  yellow  and  very  liairy  hind  body  and  legs,  and 
by  its  long  and  narrow  wings.     It  is  about  lialf  as  large  as  a 
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honey-bee ;  and  it  lueasures,  from  the  face  to  the  tips  of  the 
closed  wings,  from  two  fifths  to  one  half  of  an  inch,  or  more. 
The  females  are  smaller,  olive-colored,  and  sparingly  clothed 
with  short  whitish  hairs,  with  legs  and  wings  like  those  of  the 
male.  The  maggots  or  young,  with  tlie  jarent  insects,  live 
wholly  upon  dung,  and  are  innocent  of  any  injury  to  plants. 
The  accusation  brought  against  this  insect  entitles  it  to 
notice  in  this  work,  and  to  the  distinction  of  a  name  and 
character  by  which  it  may  hereafter  be  known.  It  may, 
therefore,  be  called  Scatophaga  fureata*  tlio  forked  dniig- 
eater. 

The  dung-flies,  or  Scatomyians  (Scatomyzad^),  in  some 
of  their  cliaracters,  resemble  tlie  flower-flies,  having  similar 
wings,  and  very  small  nnglets ;  but  their  eyes  are  nide 
apart,  and  arc  of  the  same  size  in  both  sexes.  The  fly  in 
question  keeps  its  body  remarkably  clean,  notwitlistanding 
its  dirty  habits,  and  is  neither  otfonsive  to  the  eye  nor  to  the 
smell.  The  general  color  of  the  male  is  a  bright  oclire- 
yellow.  The  antenna)  are  palo  red,  and  there  is  a  wide 
forked  red  spot  on  the  top  of  the  head.  The  thorax  is 
obscurely  striped  with  brown  above,  and  is  lead-colored 
below  the  scutel.  The  hind  body  is  oblong  oval,  and  covered 
witli  long  ochre-yellow  hairs.  The  wings  are  ochre-yellow 
at  the  base  and  on  the  outer  niai^n ;  and  the  two  little 
transverse  veins  upon  each  of  them  are  very  conspiciious 
from  their  dark  color  and  dusky  borders.  The  legs  are  red- 
dish yellow,  and  covered  with  long  ochre-yellow  hairs,  inter- 
mixed with  which  there  are  a  few  black  bristles ;  and  tln're 
is  a  faint  blackish  line  on  the  top  of  the  flrst  pair  of  thighs. 
A  few  black  bristles  arc  scattered  upon  the  head  and  the  top 
of  the  thorax.  The  bristle  of  the  antennae,  when  viewed 
with  a  powerful  magnifier,  is  found  to  be  covered  with  very 
minute  hairs. 

"  Pynpn  /areata,  Suy.  -Irnirn.  Acail,  Snt.  Sciences,  Vol.  III.  p.  08.  To  ao 
Imperfect  iiiiecimeri  of  tlii«  inspcT,  Jlr.  Siiy  gave  tlie  aame  of  Scalnftaja  poiiittna, 
nh[ch  It  bears  ia  the  Cata1o)Tiio  of  the  Insects  of  Mo^sachusetti. 
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Some  two-winged  flies  deposit  tlicir  eggs  in  the  stem 
buds,  and  leaves  of  plants,  thereby  producing  large  tumors 
or  galU,  wherfin  their  young  reside.  Others  lay  their  eggs 
in  fruits,  on  the  pulp  of  which  their  maggots  live.  Tbea 
gall  and  fruit  flies  belong  to  a  ftimily  called  Ortalidi 
(Ortalidid-e),  from  a  word  signifying  to  flap  or  shake  I 
wings ;  for  tliey  keep  their  wings  ui  motion  nearly  all  I 
time,  jerking  them  up  and  down,  and  twisting  them  ronnj 
BO  that  the  thick  outer  edges  often  come  together.  Soif^ 
of  them  are  in  the  habit  of  suddenly  raising  their  ' 
perpendicularly  above  their  backs,  and  running  along  a  fi 
steps  with  them  spread  like  the  tail  of  a  peacock.  Tbeq 
insects,  together  with  several  other  groups  of  flies,  diflier  fi 
all  the  foregoing  in  many  respects,  although  lliey  agree  wid 
them  in  their  transformations.  The  forehead  is  broad  tl 
both  sexes ;  their  winglets  are  very  small  or  entirely  wanB 
ing ;  their  powers  of  flight  are  feeble ;  and  thi;y  arc  ntreH 
found  sporting  on  flowers  in  the  sunshine,  but  seem  generall] 
to  prefer  shady  and  damp  places. 

The  wings  of  the  Ortalidians  are  often  beautifully  varid 
gated,  striped,   or  spotted  with  shades  of  brown  or  blaci 
The  liind  body  in  the  female  generally  ends  with  a  pointed 
tube,  wherewith  the  eggs  are  deposited.     The  little  white 
maggots  often  found  in  over-ripe  whortleberries,  raspberries^ 
cherries,  and  other  fruits,  are  the  young  of  some  of  th« 
insects.     Swellings,  or  galls,  as  large  as  a  walnut,  are  oftfl) 
seen  on  tlie  stems  of  some  of  our  native  aiters  or  starwort 
They  are  caused  by  the  punctures  of  a  fly,  which  lays  i 
eggs,  singly,  in  the  stem,  when  the  latter  is  tender. 
puncture   is   followetl   by   a   spongy   swelling,  wherein 
maggot,  hatched  fi-om  the  egg,  lives,  and  passes  tlirough  il 
transformations.     The   insect   finally  comes  out  in  the  i 
state,  through  a  small  hole  previously  made  in  the  ( 
the  ma^ot.     This  fly  may  be  called  the  gall-fly  of  the  staivj 
wort  (^Tephritis  Asterit).     Its  body  is  about  one  fiftli  of  a 
inch  long  j  it  is  of  a  light  yellowish-brown  color,  with  palei! 
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legs ;  the  wings  are  broad,  rounded  at  the  tip,  and  clouded 
with  brown  in  large  spots,  forming  three  wide,  irregular 
bands  across  them. 

Many  of  the  smallest  flies,  belonging  to  several  other 
groups,  are  placed  near  the  end  of  the  order.  One  of  them 
has  a  head  like  a  hammer-headed  shark,  short  and  very 
wide,  with  large  globular  eyes  on  each  side  of  it.  Tliis  little 
insect  has  been  found  in  considerable  numbers,  flying  near 
the  ground,  on  the  edges  of  banks.  It  is  the  Sphyracephala 
brevicornis  of  Mr.  Say,  and  is  figured  and  described  in  the 
third  volume  of  his  "  American  Entomology."  The  well- 
known  cheese-maggots  are  the  young  of  a  fly  (^Piophila 
casei)^  not  more  than  three  twentieths  of  an  inch  long,  of  a 
shining  black  color,  with  the  middle  and  hinder  legs  mostly 
yellowish,  and  the  wings  transparent  like  glass. 

Some  minute  flies,  belonging  to  a  family  called  Oscinidj?:, 
are  found  to  be  very  injurious  to  wheat,  rye,  and  barley,  in 
Europe.  One  of  them  (  Oseinis  friC)^  a  shining  black  fly, 
with  yellowish  feet,  and  measuring  about  one  tenth  of  an 
inch  in  length,  lays  its  eggs  in  the  blossoms  of  barley,  the 
grains  of  which  afterwards  perish  in  consequence  of  the 
depredations  of  the  maggots  of  this  fly ;  and  Linnaeus  states 
that  a  tenth  part  of  the  produce  of  the  barley  in  Sweden  is 
thereby  annually  destroyed.  The  larvae  or  maggots  of  0%- 
cinis  Uneata^  Chlorops  pumilionis^  C}dorop9  glabra^  and  other 
flies  allied  to  them,  live  within  the  lower  part  of  the  stems 
of  wheat,  rye,  and  barley,  thereby  impoverishing  the  plants, 
and  causing  them  to  become  stinted  in  their  growth.  They 
are  rather  larger  insects  than  the  frit-fly,  and  have  black  and 
yellow  stripes  on  the  thorax. 

It  is  highly  probable  that  some  of  tliese  species,  or  other 
Oscinians,  with  similar  habits,  may  be  found  in  the  stems 
of  wheat  and  other  grains  in  this  country,  and  perhaps  also 
in  the  ears.  Several  kinds  of  small  flies,  evidently  different 
from  the  Hessian  and  wheat  flies,  have  oflxjn  been  observed 
here,  in  fields  of  grain,  when  the  plants  are  in  flower ;  but 
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their  history  lias  not  yet  been  investigated,  and  the  insec 
have  not  heen  scientifically  examined  and  described.     Fro 
the  somewhat  vague  accounts  that  have  been  given  of  th^ 
it  is  evident  that  they  are  much  too  large  for  any  of  t 
parasitical  insects  wliich  attack  the  larvjc  and  eg{p  of  i 
Hessian  and  wheat  flies ;  and  they  appear  sometimes  to  havf 
been  mistaken  for  tlie  latter.     In  an  extract  from  a  pap< 
by  Mr.  Worth,  on  tlie  Hessian  fly,  mention  is  made  of  | 
pale  yellow  worm  (maggot),  about  three  sixteenths  of  i 
hicU   long,   having   been   found   by  him   within   the   stalk) 
of  wheat  near  the  root,  where   its   presence  was  detec 
by  a  swelling  of  the  part  attacked.     This  was  perhaps  I 
larva  of  one  of  the  Oscinians.     A  careful  examinatioa  i 
all  the  insects  that  inhabit  our  fields  of  grain  is  very  mud( 
wanted. 

The  various  insects,  improperly  called  bot-bces,  are  i 
winged  flies,  and  belong  to  tlie  order  Diptera,  and  the  £ 
ily  CEsTRiDjB,   so   named  from   tlie   principal   gem 
Bot-flies  do  not  seem  to  have  any  month  or  proboscis ;  fo^ 
although  these  parts  do  really  exist  in  them,  the   opening 
of  the  mouth  is  extremely  small,  and  the  proboscis  i 
short,  and  is  entirely  concealed  in  it ;  so  that  these  i 
while  in  the  winged  state,  do  not  appear  to  be  ahle  to  tahi 
any  nourishment.     They  somewhat  resemble  the  Syrpluai 
in  form  and  color,  and   in  the  large  siite  of  their  heads^ 
but  the  eyes  are  proportionally  small,  and  there  is  a  largt 
space   between  them.     The   face  is   swollen   or  puffed    ond 
before.     The  ontonnce  are  very  short,   and   almost  burie< 
in  two  little   holes,  close  together,   on   the   foreliead,      Ti« 
winglets   are   large   and   entirely   cover   tlie   poisers. 
I  hind  body  of  the  females  ends  with  a  conical  tube,  beid 
under  the  body,  and  used  for  depositing  the  eggs,  whid 
the  insect  lays  whilst  flying.     The  larvje  or  young  of  \ 
flies  live  in  various  parts  of  the  bodies  of  animals.     Then 
Bfe  tliick,   fleshy,  whitish   maggots,   without  feet,  taperinj 
towards    the   head,   which    is    generally   armed    with 
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hooks ;  and  the  rings  of  tlie  body  are  surrounded  with 
rows  of  smaller  hooks  or  prickles.  When  they  are  fully 
grown,  they  drop  to  the  ground  and  burrow  in  it  a  short 
distance.  After  this,  the  skin  of  the  maggot  becomes  a 
hard  and  brownish  shell,  within  which  the  insect  tm'us  to 
a  pupa,  and  finally  to  a  fly,  and  comes  out  by  pushing  off 
a  little  piece  like  a  lid  from  the  small  end  of  the  shell. 

More  than  twenty  different  kinds  of  bot-flies  are  already 
known,  and  several  of  them  are  found  in  this  country. 
Some  of  them  have  been  brought  here  with  our  domesti- 
Gated  animals  from  abroad,  and  have  here  multiplied  and 
increased.  Three  of  them  attack  the  horse.  The  large  bot- 
fly of  the  horse  (^Gasterojjhilus  equi)^  (Plate  VIII.  Fig.  2,) 
has  spotted  wings.  She  lays  her  eggs  about  liis  knees ;  the 
small  red-tailed  species  (^G.  hivmorrhoidalis)  on  his  lips; 
and  the  brown  fiirrier  bot-fly  (^G-.  veterinus)  under  his  throat, 
according  to  Dr.  Roland  Green.  By  nibbing  and  biting  the 
parts  where  the  eggs  are  laid,  the  horse  gets  the  maggots 
into  his  mouth,  and  swallows  them  with  his  food.  The  in- 
sects then  fasten  themselves,  in  clusters,  to  the  inside  of  his 
stomach,  and  live  there  till  they  are  fully  grown.  The  fol- 
lowing are  stated  to  be  the  symptoms  shown  by  the  horse 
when  he  is  much  infested  by  these  insects.  He  loses  flesh, 
coughs,  eats  sparingly,  and  bites  his  sides ;  at  length  he  has 
a  discharge  from  his  nose,  and  these  symptoms  are  followed 
by  a  stiffness  of  his  legs  and  neck,  staggering,  difliculty  in 
breathing,  convulsions,  and  death.  No  sure  and  safe  rem- 
edy has  yet  been  found  sufficient  to  remove  bots  from  the 
stomach  of  the  horse.  The  only  treatment  to  be  recom- 
mended is  copious  bleeding,  and  a  free  use  of  mild  oils,  in 
tlie  early  stages  of  the  attack.  The  preventive  means  are 
very  simple,  consisting  only  in  scraping  off^  the  eggs  or 
nits  of  the  fly  every  day.* 

*  See  Dr.  Green's  "Natural  History  of  the  Horse-Bee/*  in  Adams's  Medical  and 
Agricultural  Register,  Vol.  I.  p.  68 ;  and  the  same  in  the  Now  England  Farmer, 
Vol.  IV.  p.  846. 
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Bracj  Clark,  Esq.,  who  lias  publislied  some  very  inter- 
esting remarks  •  on  tlio  bols  of  horses  and  of  other  animals,;^ 
mauitains  that  bats  arc  rather  beneficial  than  injurious  to- 
the  ftnimals  they  infest.     His  principal  work  on  this  sul^ 
ject  I  have  not  yet  seen.     The  maggots  (Fig,! 
^■^  273)  of  the  (Eitrua  bovU,  or  ox  bot-fly,  liven 

^HB|^^  in  lar<;e  open  hoik,  somi?time8  called  womih 
^^^^^IV  or  wurmals,  that  is,  worm-holes,  on  the  backs  I 
of  cattle.  The  fly  is  rather  smaller  than  the-fl 
horse  bot-fly,  although  it  comes  from  a  much  larger  i 
got.  The  sheep  bot-fly  ( Cephalemtfia  ovi*')  lays  its  egg»  1 
in  the  nostrils  of  aheep,  and  the  maggots  crawl  from  theuco'  I 
into  the  hollows  in  the  bones  of  the  forelicad.  Deer  ar»>i 
also  afflicted  by  bots  peculiar  to  them.  Our  native  harefJ 
or  rabbit,  as  it  is  commonly  called,  sometimes  has  very! 
large  bots,  which  live  under  the  skin  of  his  back.  Tha-f 
fly  Q(E»trus  buccatm')  is  as  big  as  our  largest  humble-bee,  J 
but  is  not  liaiiy.  It  is  of  a  reddish-black  color;  the  &ca4 
and  tlie  sides  of  the  hind  iKjdy  are  covered  with  a  htuish  I 
white  bloom ;  there  are  many  small  black  dots  on  tlie  lat-  I 
ter,  and  six  or  eight  on  the  face.  This  fly  measures  sevea  J 
eighths  of  an  inch  or  more  in  length,  and  its  wings  ex-', 
pand  about  three  quarters  of  an  incli.  It  is  rarely  seen  ;  I 
and  my  only  specimen  was  taken  in  the  month  of  Jutyf^a 
many  years  ago. 

At  the  very  end  of  tliis  order  is  to  bo  placed  a  remaricable  1 
group  of  insects,  which  seems  to  connect  the  flies  with  the  f 
true  ticks  and  spiders.  Some  of  these  insects  have  wings ; 
but  others  have  neither  wings  nor  poisora.  Of  the  winged  J 
kinds  there  is  one  (^Hippohosca  equina')  that  nestles  in  the  J 
hair  of  the  horse ;  others  are  bird-flies  (  OrniOwmi/ia),  and-  j 
live  in  the  plumage  of  almost  all  kinds  of  birds.     The  wing*  I 


■  "  ObsBrniilQiii  on  the  Gonii*  (Efinn,"  in  llio  TnuiMctioiH  of  ihn  LinoMan  | 
Siwioty,  Vut.  III.  p.  3B»,  trith  figDref  i  "  On  the  IniKUt  culled  Olsnw  by  tlia  A 
oicnts,"  iti  Vol.  XV.  of  rho  5aina  work;  mid  "An  Essay  on  tlio  Bo(s  ot  Horses  U 
Other  Animnls,"  1  vol.  Ito  (Load.,  181B). 
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less  kinds  have  sometimes  been  called  spider-flies,  from  their 
shape ;  such  are  sheep-ticks  (^MeUophagus  ovis)^  and  bat-ticks 
(^Nycteribid).  These  singular  creatures  are  not  produced 
from  eggs,  in  the  usual  way  among  insects,  but  are  brought 
forth  in  the  pupa  state,  enclosed  in  the  egg-shaped  skin 
of  the  larva,  which  is  nearly  as  large  as  the  body  of  the 
parent  insect.  This  egg-like  body  is  soft  and  white  at  first, 
but  soon 'becomes  hard  and  brown.  It  is  notched  at  one 
end,  and  out  of  this  notched  part  the  enclosed  insect  makes 
its  way,  when  it  arrives  at  maturity. 

The  flea  (^Pulex)  may  almost  be  considered  as  a  wing- 
less kind  of  fly.  Its  proboscis  seems  to  be  intermediate 
in  its  formation  between  that  of  flies  and  of  bugs ;  its  an- 
tennae are  concealed  in  holes  in  the  sides  of  its  head,  like 
those  of  certain  water-bugs  (^Nepa  and  BdoBtoma)^  and 
somewhat  resemble  them  in  shape  ;  while  the  transfor- 
mations of  the  flea  are  not  very  much  unlike  those  of 
the  flies,  whose  maggots  cast  off  their  skins  on  becoming 
pupae. 


Having  now  arrived  at  the  end  of  my  work,  I  have  only 
to  add  a  few  remarks  by  way  of  conclusion.  It  has  been 
my  design  to  present  to  the  reader  a  sketch  of  the  scien- 
tific arrangement  of  the  principal  insects  which  are  inju- 
rious to  vegetation,  not  only  in  New  England,  but  in  most 
of  the  United  States.  The  descriptions  of  the  insects,  being 
drawn  up  in  familiar  language,  will  enable  him  to  recognize 
them,  when  seen  abroad,  in  all  their  forms  and  disguises. 
The  hints  and  practical  details,  scattered  throughout  the 
work,  it  is  hoped,  will  serve  as  a  guide  to  the  selection 
and  the  application  of  the  proper  remedies  for  the  depre- 
dations of  the  insects  described.  I  regret  that  it  has  not 
been  in  my  power  to  do  full  justice  to  this  important  sub- 
ject, which  is  far  from  having  been  exhausted.     My  object, 
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however,  will  hftve  been  faHj  attained,  if  this  treatise,  not- 
withstanding its  many  &ults  and  imperfections,  should  be 
found  to  afford  any  facilities  for  the  study  of  our  natiTe 
insects,  and  should  lead  to  the  discovery  and  general  adop- 
tion of  efiGcient  means  for  checking  thetr  ravages. 


APPEXOIX. 


IT  having  been  thought  desirable,  in  consequence  of  the 
increased  ravages  of  the  "  army-woiin  "  during  the  iKial 

year  (1861),  to  give  a  description   and  illustrations  ot  it, 
,  although  not  specifically  referred   to  In  tlio  origuial  manu- 
I  script  of  the  author  of  tliis  treatise,  the  following  account  has 
'  been  compiled  from  various  authentic  sources. 
'       The  army-worm  (Fig, 
I  274)   is  the   larva    of   a 

night-flying  moth,  Leaca- 
i  nia  un^unda,  Haworih 
i  (Fig.  2j5).  (Synonymes, 
I  ir.  extranea,  Gu^nee ;  L. 
Pi»npU7ic(a,  Stephens.)  The 
I  Imago  "is  very  plain  and 
I  unadorned  in  its  appear- 
f  ance.     The  eye,  on   first 

glancing  at  it,  only  rec- 
)  Ognizes  it  as  an  ordinary- 
V  lookingmotli  of  a  tarnished 
I  yellowish  drab-color,  inclining 


hite  dot 


r  the  centre  of  its  fore  wings,  and  a  dusky  oblique  stripe  at 
leir  tips.     On  coming  to  look  at  it  more  particularly,  we 
'  find  it  to  be  rather  less  than  an  inch  long,  to  the  end  of  its 
closed  wings,  or,  if  tliese  are  extended,  it  is  about  an  inch 
and  three   quarters  in   width,  different   specimens  varying 
somewhat  in  size.     Its  fore  winga  are  sprinkled  with  black- 
ish atoms,  and  a  short  distance  forward  of  their  hind  cd"e 
they  are  crossed  by  a  row  of  black  dots,  one  on  each  of  the 
I  veins.     Outside  ot  the  middle  of  the  wing  this  row  of  dots 
I  suddenly  curves  forward,  and  from  this  curve  a  dusky  streak 
1  runs  to  the  tip  of  the  wing,  the  ground-color  being  more  pale 
1  and  clearer  yellow  along  the  outer  side  of  this  iitreak 
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Nearly  in  the  centre  of  the  wing  is  a  milk-white  dot  pla 
upon  tlie  mid-vein.     This  dot  ia  amrouncittl  more  or  less 
a  dusky  cloud,  and  this  duskiness  ia  frequently  extended  fi 
ward  upon  the  mid-vein  to  its  base,  forming  a.  faint  i' 
streak  along  tlie  middle   of  the   wing.     Contiguous  to  I 
dot  on  its  outer  side  may  be  discerned  a  roundish  spot  o 
sliijlitly  paler  yellow  color  than  the  ground,  and  a  very  a' 
distance  forward  of  this  is  a  similar  spot,  hut  smaller, 
these  spots  often  showing  a  more  tarnished  centre.     On  t 
hind  part  of  the  wing  the  veins  are  marked  by  slender,  v  ' 
ish  lines,  and   between   tlieir  tips  on  the  hind  edge  < " 
wing  is  a  row  of  minute  black  dots.     The  hind  win^ 
smoky  brown,  with  a  purphsh  gloss,  and  are  nearly  t 
parent,  with  the  veins  blackish.     The  fnnge  of  both  i 
of  wings  is  pale  yellowish,  with  a  dusky  band  on  the  raiac 
On  the  under  side,  the  wings  are  much  more  glossy  i 
paler,  opalescent  whitish  inwardly,  and  smoky  gray  t 
their  outer  and  hiitd    sides,    where    they  are    also  fri 
with  blackish  atoms.     The  smoky  color  on  the  hind  i 
has  on  its  anterior  edge  a  row  of  short  blackish  I* 
on  each  of  the  veins,  and  in  a  line  with  them  on  the  i 
wings  is  a  faint  dusky  band,  becoming  more  distinct  towi 
its  outer  end,  or  sometimes  only  represented  by  a  i' 
on  the  outer  margin  forward  of  the  tins.     The  veins  i 
whitish,  and  also  tue  hind  edge,  on  which  is  a  row  of  bin 
dots  placed  between  the  tips  of  the  veins.     The  liind  i 
have  also  a  blackish  crescent-shaped  spot  a  little  forward  o 
tlicir  centre.     The  abdomen  or  hind  botly  is  smoky  gray 
and  on  its  under  side  ash-gray,  freckled  with  black  scale! 
and  usually  showing  a  row  of  black  dots  along  each  side.'" 
The   Lar^'a,   or    "  army-worm,"   varies  considerably   ' 
color  and  size,  owing  to  age  and  locality,   but   its   chara 
teristic   markings   are  so   constant,   as   to   make  it  i 
distinguished.      As    it   appeared    in   New   Hampshire   i 
Massachusetts,    it    varied    in    length   from    less    than 
inch  to  one  and  tliree  quarters,  was  of  a  dark  gray, 
three  narrow  yellowish  stripes  above,  and  a  broader  one  c 
the  same  color  or  slightly  darker  on  each  side,  thinly  clothed 
with  short  hairs,  which  were  longer  and  somewhat  t' ' 
on  and  about  the  head,  the  latter  of  a  polished  honey-yelloi 
with  a  net-work  of  fine  dark  brown  lines,  and  a  black  1' 
on   the  front   like   the  letter  V  reversed.      The   foUowin 

•   Dr.  Asn  Fitch,  in  ■'  Tho  Caunlrj-  Gentlonuui/'  Vol.  XVIII.  p.  6C. 
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descriptions,  with  metliods  of  destruction,  most  of  which 
were  tried  with  good  success  in  the  Eastern  States,  are 
taken  from  an  "  tissay "  in  tho  Ohio  Agricultural  Report 
for  1800,  by  Mr.  J.  Kirkpatrick,  of  Cleveland,  Ohio. 

'*  The  caterpillar  of  tho  array-worm  moth,  wlien  fully 
grown,  measures  from  one  and  three  foiu'ths  to  two  inches  in 
length, — -when  well  fed,  the  latter,  —  and  is  about  as  thick 
as  a  goose-quill ;  color  a  lighter  or  darker  gray,  two  lateral 
Etri])es,  the  upper  with  a  yellowish  central  line,  the  lower 
a  reddish  one ;  legs,  sixteen,  six  true  or  pectoral,  eight  pro- 
legs  or  abdominal,  and  two  anal,  at  the  extremity  of  the 
body ;  the  head  brownish,  sometimes  marbled,  and  shining ; 
a  few  short  hairs  on  the  body  and  longer  straggling  ones  on 
the  head.  The  pupa  is  of  a  mahogany-brown  color,  nine 
lines  in  length,  and  tipped  at  the  end  with 
a  short  spine."  rig.  k6. 

The  Pupa  (Fig.  276)  of  tlie  army-worm  ^^^^ 

in  the  Eastern  States  is  of  the  same  color,  -^^^^^^^ 
but  varies  in  size,  being  usually  smaller,  ^^^^^^^ 
and  the  spine  is  double  or  cleft  at  the  apex. 

*'  When  the  army-worms  are  numerous,  it  is  desirable  to 
arrest  their  ravages ;  the  most  common,  and  probablv  tho 
easiest,  method  of  doing  tliis  is  tiiat  commonly  practised, — 
ploughing  a  double  iurrow  around  the  field,  or  across  any  part 
of  a  field  tliat  they  are  marching  toward.  It  is  necessary 
to  have  the  steep  side  of  the  furrow  next  the  unharmed  ei-op, 
so  that  when  the  worm  attempts  to  climb  over,  it  may  fall 
back  into  the  furrow.  Running  the  plough  once  in  the  fur- 
row is  not  sufficient ;  twice  and  even  three  times  is  better, 
and  it  requires  to  be  renewed  if  washed  down  by  rains.  If 
the  soil  is  stiff  or  stony,  the  worms  will  climb  over  the  steep- 
est ridge ;  it  is  on  light,  friable  soil  oidy  that  the  ridge  will 
suffice  to  protect  the  field.  The  foothold  of  the  worm  must 
give  way,  thus  rolluig  it  back  into  the  furrow.  And  even 
under  the  beat  conditions  of  soil  it  is  best  to  have  two  fur- 
rows, one  about  tlie  width  of  a  row  of  corn  fi'om  the  other. 
The  worms  thus  trapped  should  ho  destroyed  either  by  fiw 
or  hogs ;  laying  dry  straw  in  the  furrows  and  then  setting 
fire  to  it  is  a  good  way,  for  by  tliis  means  the  soil  of  the 
furrow  is  made  more  friable,  and  of  course  efficient. 
Where,  however,  there  is  dry  grass  or  grain  near  by,  this 
is  a  dangerous  method,  as  the  fire  may  extend  to  tho  field, 
and  do  more  harm  tlian  tho  army-worm  could  if  let  alone. 
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Thousands  of  army-worms  may  be   easily  destroyed   in  <ij 
meadow,  by  running  a  heavy  iron  roller  over  it.     A  vea' 
small    pressure    is    sufficient    to  burst    their    skins,   and 
slightest  injury  of  this  kind  will  kill  them.     If  the  meadm 
or  fit'ld  is  level,  few  worms  can  escape  the  roller,  and  I 
a  stop  will  be  put  to  them  at  once.     Of  course  this  canoi 
succeed  ns  well   where  the  ground   is  rough   and 
for  the  worms  always   take   shelter   in   the  hollows. 
best  time  to  roll  is  while   the  worms  are  feeding  and  i 
among  the  leaves,   for   then   they  are   sure  to  be  crashe< 
at  other  timea  they  are  sheltered,  and  a  great  number  i 

escape As  soon  aa   the  crop  is  removed  irom  i 

infested  field,  turn  in  all  tlie  hogs  you  can,  and  also  chid 
ens  and  turkeys ;  ducks  will  do  a  great  deal  of  good  t 
searching  for  and  eating  the  caterpillars.  All  these  animq 
will  eat  the  fallen  grain,  and  thus  save  it  in  making  flea 
^nd  fowl.  Sheep  turned  into  the  field  will  kill  many  « 
the  worms  by  trampling  upon  them ;  especially  will  tl 
be  the  case  it  the  flock  is  large.  If  crows  and  blackbiri 
are  visiting  the  fields,  do  not  let  them  bo  disturbed ;  tha 
never  was  a  crow  or  blackbird,  that  would  not  prefer  a  i 
caterpillar  to  a  grain  of  com,  oata,  or  wheat." 


Figures  277  and  278  represent  two  species  of  ichnem— 
which  destroy  great  numbers  of  the  army-worm.  Scvei 
species  of  two-^vinged  flies  belonging  to  tlie  Taehhutdee  a 
also  dcstructi\'e  to  them.  (See  iiage  til2 ;  also,  Flute  VE 
Fig.  1.) 
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JE.  exitiosa, 
£,  tipulifor- 


Abdomex.  7,  9. 

Achemon  hawk-moth,  826,  826. 

Acheta  abbreviata,  A.  nigra,  A.  Pennsyl- 
vanica,  152.    A.  vittata,  158. 

Achetadae,  148. 

Acridium  hemipteram,  182.  A.  sulphu- 
ream,  177.    A.  tuberculatum,  176. 

Acronycta,  Acronyctians,  485,  486. 

Acrydlum,  172,  178,  176.  A.  alutace- 
um,  A.  Americanum,  178.  A.  femo- 
rale,  175.  A.  femnr-rubrum,  169,  174. 
A.  flavo-vittatum,  178.  A.  lateralo, 
187.  A.  marginatum,  182.  A.  Mil- 
berti,  174.  A.  omatum,  186.  A.  pe- 
regrinum,  168.  A.  viridi-fasciatum, 
182. 

^gerians,  319,  829. 

iEgeria  Cucurbite,  881. 
881,  833.  £.  p3rri,  885< 
mis,  334. 

Aglossa  pinguinalis,  476. 

Agrilus,  116. 

Agrion  basal  is.  12. 

Agriotcs,  A.  ooesus,  56. 

Agrotidiaus  (Agrotididse),  441. 

Agrotis  eequa,  A.  Agricola,  444.  A.  aqui- 
lina,  442, 445.  A.  devastator,  A.  iner- 
mis,  444.  A.  latens,  445.  A.  messorin, 
444.  A.  ocellina,  445.  A.  segetum,  442, 
444.  A.  sufTusa,  443.  A.  tclifcra,  444. 
A.  tesscllata,  445.    A.  tritici,  442. 

Ahaton  skipper,  817. 

Alaus,  54. 

Alder  sphinx,  828. 

Alope  butterfly,  805. 

Alucita,  510.    A.  cerealella,  499,  603. 

Alucitse,  340,  510. 

American  blight,  242. 

American  copper-butterfly,  278,  274. 

Amisomorpha  buprestoides,  146. 

Anacnmpsis,  A.  cerealella,  499.  A.  sar- 
citella,  498. 

Ancylonycha,  80. 

An^umois  grain-moth,  498,  499. 

Anisoptcryx,  460.  A.  ^scularia,  461. 
A.  pometaria,  462.     A.  vemata,  461. 

Anomnla  atrata,  35.  A.  coelebs,  A.  lu- 
cicoln,  A.  vurians,  84.     A.  vitis,  29. 

Anteimae,  7,  8. 


Anthomya  c&nicularis,  616.    A.  Cepa- 

rum,   A.  radicum,   A.  Baphani,  617. 

A.  scalaris,  616. 
Anthomyians  (Anthomyiads),  616. 
Antiopa'butterfly,  296. 
Ants,  237,  240.  518,  516. 
Apate  basillans,  92. 
Apatela  Aceris,  A.  Americana,  486. 
Aphaniptera,  19. 
Aphidians  (Aphididro),  208,  230. 
Aphis,  286.     A.  BrassiciB,  A.  Caryas, 

288.     A.  lanigera,  242.    A.  mali,  285. 

A.  Persica;,  241.      A.  radicum,  289. 

A.  radicis,  240.      A.  Rosie,  238.     A. 

Salicis,  A.  Salicicola,  A.  Salicti,  289. 
Aphrophora,  226. 
Apion  rostnim,  A.  Sayi,  67. 
Apple-tree  borer,  108;  bud-moths,  480, 

481;  sphinx,  327,  828. 
Apple-trees,  injured  by  American  blight, 

242 ;  bark-lice,252, 2*54 ;  canker-worms, 

463,  472  ;  caterpillars,  268,  857,  866, 

870,  875,  377. 879, 888, 425, 429.    Other 

insects  attacking,  54, 120. 
Apple-worm,  484. 
Apples,  attacked  by  plum-weovils,  76, 

Apples  of  Sodom,  647.  ^ 

Apricot  bud-moth,  482. 

Aptcra,  19. 

Archippus  butterfly,  280. 

Arctia  Acrca,  851,  354.    A.  Americana, 

847, 848.     A.  Arge,  846.     A.  Caja,  348. 

A.  Capratina,  854.    A.  fuliginosa,  357. 

A.  IsabeUa,  356.      A.  luctifera,  360. 

A.  phalerata,  A.  Phvllira,  847.      A. 

punctatissima,  358.    A.  rubricosa,  856. 

A.  textor,  858.    A.  Urticaj,  850.    A. 

Virgin ica,  850.    A.  virgo,  345. 
Arctians  (Arctiadfe),  843. 
Areoila  lanigera,  24. 
Argynnis,  284.    A.  Aphrodite,  286.    A. 

Bellona,  287.    A.  Idalia,  285.    A.  My 

rina,  286. 
Army-worms,  457,  627. 
Arrhenodes,  68. 
Arthemis  butterfly,  268. 
Ash-tree  borers,  330. 
Asilians  (AsilldflB),  606. 
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Ceraphron  destructor,  586. 

Ceraspborus,  97. 

Ceratocampa  regalis,  809. 

Cenitocumpians  (Ccratocampodoe),  398. 

Ceratomia  qiiadriconiis,  823. 

Cercopididie,  224. 

Cercopi8  iguipecta,  C.  obtusa,  C.  paral- 
lela,  C.  qiiadningularis,  225. 

Ceresa,  221. 

Cemes  skipper,  816. 

Cerura,  C.  borealis,  C.  furcula,  423. 

Cetonia  barbata,  40.  C.  eremicola,  43. 
C.  Inda,  40. 

Cctoniaiis  (Cetoniadte),  80. 

Chalcidians  (Chalcididse),  550,  556. 

Chafers,  26. 

Chalcophora,  48. 

Chaneas  graminis,  442. 

Chcese-mapgots,  621. 

Cheimatobia  brumata,  461. 

Ohelonia,  345. 

Cherr\'-trco  slug,  529.  C.  sphinx,  828. 
C.  (Vild),  its  borer,  48.  C.  caterpil- 
lars, 370,  421,  425. 

Chinch-bug,  198. 

Chionea  aspera,  C.  valga,  601. 

Chlamvs  gibbosa,  135. 

Chloealtis,  184. 

Chlorops  glabra,  C.  pumilionis,  621. 

Choerocampa,  826.  C.  Choerilus,  328. 
C.  Pampinatrix,  827.  C.  versicolor, 
328. 

Chrj'salids,  6. 

Chrj'sobothris,  49,  50,  51. 

Chrj'somela,  123.  C.  cseruleipennis, 
C.  Polygoni,  133.  C.  scalaris,  C.  tri- 
maculata,  182.    C.  vitivora,  180. 

Chrysomelians  ( Chrysomeladac ),  123,181 . 

Chr^'sopa  euryptera,  C.  perla.  247. 

Chrj'sops  femigatus,  C.  niger,  C  vitta- 
tus,  003. 

Cicada,  141,  204.  C.  aulete.^,  210.  C. 
canicularis,  217.  C.  hieroglyph ica, 
219.  C.  pruinosa,  218.  C'  Kosa*, 
229.  C.  septendecim,  206,  211.  C. 
seventeen-year,  204,  200.  C.  tibicen, 
219.    Cicadians  (Cicadada;),  203,  204. 

Cimbex  Americana,  C.  Laportoi,  C.  Ul- 
mi,  518.  519. 

Cinani,  238. 

Clastoptera  proteus,  225. 

Clear-winged  sphinx,  328,  329. 

Clematis  attacked  by  insects,  137. 

Climbing  crickets,  154. 

Clisiocampa  Americana,  373.  C.  cas- 
trensis,  372,  373,  376.  C.  Jleustria, 
871,  873,  376.     C.  silvaticn,  375. 

Clostcra  Americana,  431,  433.  C.  anas- 
tomosis, C.  inclusa,  433. 

Clothes-moths,  494,  495. 

Clover-worms,  456. 

Clymcno  moth,  344. 

Clypeus,  24. 

Clythra  dominicana,  C.  quadriguttata, 
135. 
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Clytus  flexuosus,  103.    C.  Hayii,  102. 

C.  pictus,  103,  4ll.    C.  speciosus,  101. 
Coccida*,  204,  248. 
Coccinclla,  C.  novemnotata,  246. 
Coccus,  248.    C.   Adonidum,  250.     C. 

arborum  linearis,  252.    C.  Cacti,  250. 

C.  conchifonuis,  252.   C.  cryptogamus, 

254.    C.  Hesperidum,  250. 
Cochenillc,  249,  250. 
Cock-chafer,  27. 
Cockroaches,  143,  145. 
Codling-moth,  484. 
Ccenia  butterflv,  293. 
Coenomvia  pallida,  607. 
Coleoptera,  10,  23 
Colias  Philodice,  272. 
Colona  moth,  844. 

Columbine  roots  destroyed  by  caterpil- 
lars, 440. 
Comma  butterflv,  800. 
Conocephalus  dissimilis,   164.      C.  en- 

siger,  168.     C.  uncinatus,  165. 
Conopians  (Couopida?),  611. 
Conops  nigricomis,  C.  sagittaria,  611. 
Conotrachelus   Nenuphar,  75,  484.    C. 

variegatus,  75. 
Coreus  lincolaris,  200,  201.    C.  linearis, 

200.     C.  mwstus,  194.     C.  ordinatus, 

195.     C.  rugator,  C.  tristis,  194. 
Com  attacked  by  spindle-worms,  488, 

489.      C.    destroyed    bv  caterpillars, 

847, 849.    C.  destroyed  *bv  cut- worms, 

441,  443.     C.  moths,  506*.     C.  weevil, 

83,  84.     C.  worms,  497,  505. 
Coscinoptera,  135. 
Cossus    ligniperda,  412.      C.   Bobiniae, 

412,  413. 
Cotalpa,  24. 
Cotton-worms,  457. 
CnunbidaJ,  488,  489. 
Cranberrj'-wonns,  487. 
Crantor  llawk-moth,  825. 
Creeper  attacked  by  insects,  228,  825, 

337. 
Crickets,  148,  154. 
Criocerians  (Criocerididie).  118. 
Crioceris  asparagi,  118.    C.  bijmstulata, 

C.  striolata,  129.      C.  trilineata,  118. 

C.  vittata,  124. 
Cry 

i34. 
Cuckoo-spit,  220,  225. 
Cucuio,  55. 
Cucumber-beetle,  124, 127.    Cucumbers, 

insects  attacking,  124,  125,  127. 
'  Curculio,  69,  75.     C.  granarius,  88.     C. 

hilaris,    70.     C.    Nenuphar,    75.     C. 

Orj'zaj,  88.     C.  pales,  70. 
Curc'ulionida^,  69. 
Currant-bush  borers,  834,  885. 
Cut-worms,  441. 
Cvnipidaa,  544. 
Cynips,  544.     C.  bicolor,  549.     C.  con- 

*flucn«,  546.     C.  dichlocerus,  549.     C. 

gallffi  tiuctorio!,  546.    C.  nubilipennis, 


yptocephalians      (Cr\'ptocephalidflB), 
134.     Cryptocephalus  ^uridus,  135. 


UobIr  titlllnlnr,  lOE. 

LuphriR,  BOB.    L.  flsTlbarliis,  L.  lergisan 

L.  thomcics,  BU4. 
LoppM  CBterplUsr*,  377. 

LHsiocampa  Dumeti  asB.  L.  proces 
,ion™,  §M.  L.  Qiwpcus,  L.  Roboris 
L.  Rnbi,  L.  Trifolii,  8tf!i. 

l.asiocHinplflns  (LMioqampnda-),  809. 

Ijislorlsra.  67" 


t,  328. 


LnviiiCibliltDrfly,  SB3. 

Leaf-beet!oi,  117.     L.  hopnera,  230,  226. 

L.  nillDn.  47ft. 
Leoonte,  Dr  Jolin  L..  nntofl  by,  19,  24, 

30,  S3,  40,  EO,  OS,  B8,  96,  S3    100,  IIB, 

136,  lae,  133. 
Lenui,  113. 
Leoiiiu-d's  ikippor, 
liidoplera,  12.  3&7, 


314. 
M,    L.  Rablnin,  103. 


acoiloA,  41B.    L  olppiiii,  L.  Delphlnii, 
■JO.  L.nU>i«:mni,42t.  L.Bcnphii.420. 

Lime  or  lliidea  tree  iasecli,  110,  133, 
SSB,  436,  473- 

'  ■■nenitii,  381. 

lateas,  nnecdote  reapeeting,  67. 
itiriiuu  <Lipari<la9),  36fi. 
.wriii,  866. 

Ltlhosin  minintn,  843.     L.  qmidm,  343. 

LIIbosiniK  (Utbofimlir),  341. 

Locust.  107.  L.  grome,  186.  L.  Cica- 
da, 204. 

LocuatK,  141, 144, 166, 167, 176. 

LiDciut-treo  butterfly,  811.  L.  boring 
cnterpUtnra,  410.  L.  olber  iiuEofi 
ii)>on  it,  02, 103, 18S,  221.  L.  (honey) 
nitackod  bv  inswl*,  1S8. 

LocuBta,  186,"1B8  172,  ITfi.  L.  sbortli-ii, 
184.  L.  (Efiuoll),  ITH.  L.  n^lia,  102. 
L.CBnilinn,  170.  L.  cbiysomoka,  192. 
L.  conipenvi,  1S4.  L.  conUIino,  176. 
L.  ciirtlpennl^,  184.  L.  curvieaudn, 
103, 161.  L.  cucenita,  160.  L.  fascl- 
nta.  16B.  L.  fsnentnili^  180.  L.  in- 
fiiscntii.  ISl.  I,.  lntii"-riiM»,  179.  L. 
InuriMin,    A'''.       !..    Ic-i.-notnnia,    L. 


I.,  parepl- 


LociiatlulK,  148,  100. 


L.  letselnris,  I 
Loubynu  Abbotii,  L.  Ablatii,  L.  Aoier- 

fcaiinii.  L.  compiu',  620. 
LoxDtnnia  RoBociuuift,  461. 


Loiottenia  opontnn,  480, 

LucuiiiuiB  (Lucanidie),  43.     L.  Cnprto- 


I.vcsns.  Americana,  278.    L.  EpLianlhe, 

274.     L.  Phlaaa,  213. 
Lyi^enians  (LycnuulieJ,  ST8. 
Lydtt,  SI  6. 

LvgiruB  lencoptonu,  198. 
Lvtni'xylidro,  68. 

Lvmexylon  navnle,  67.     L.  (erioeum.  68. 
Lvitn,  180.    L.  titratH,  13B.    L.  ciufrwi, 

133.     L.  Fnlirlcil,  138.     L.  margiuata, 

133.     L.  Tlttato,  130. 


Maggot,  its  tnuiBfonniitiaLii,  6. 

MBEgot?,  012.  M.  iu  cnttle,  624.  >>r.  i 
clwese,  021.  M,  in  fhiil,  020.  U.  i 
the  hnman  boilv,  016.  M.  in  njui 
eia,  614.  M.  In'nulitb«,  tonilpa,  Rn< 
imiona,  010, 017,  61!.  M.  in  nxitt,  SOI 
017.  M.  ntt-tiiilwl,  ootf.  M.  wheal 
574,  076,681.501,  SD4- GPS. 

Mumestra  picta,  401,  462. 

Mflutei,  143, 146. 

Mople  cnturpdliirs,  430. 

Jlnplo  (sugar),  its  borer,  101, 

Uar^hen,  eslt,  iniecti  injuring,  168, 17C 
361. 

UiT-beotles,  26,  SO,  441. 

May-lliis,  12^  470. 

Meadow*    injured    by  insects,  28,    31 


SIplnnopbTln,  60. 

MBlanoms,  fio. 

Molilmi,  267.     M.  Phaeton,  M.  Ismerin, 

288.     M.  Pbsnw,2S9. 
Mellophngiu  ov\f.  025. 
Heine  niiKU^ticollia,  lOB,  llO. 
Melolonthn,  20,  83.     M.  Bubspioou,  8S. 

•■  Tariolosa,  33. 

□iithiuns  (Meialonthutln;),  20. 
MenibrHcidie,  220. 
Mcmbnicia  acuminali,  221.     U.  Am[H>- 

lopsidi*,  220, 223.     M.  bimacalnla, '  " 

W.    binotata,    a.,  324,     M.   bube 

311.     M.  CHtnplns,  220.    Al.  Clui,    _. 

M.  concava,31<}.    M.  diceros,  221.    M. 

emarginata,  220.    M.  latijieii,  311.    II. 

■inuBta,220.    M.tauriuD,22l.    U.Dui- 

yittatfl,  ii    228.    M.  vau,  230- 

lotnruRiet  ikipper,  317. 

[Idas  llhitue,  M,  clavalus,  606. 
Mldgas,  666,  602. 
■""cEiu  oxptntrics,  60B.    SI.  vespiftmnis, 

10, 

k-wood  boeUe,  132.     M.  culeipillant, 
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Mole-cricket,  149,  150. 

Monohammus.  105. 

Morris,  Rev.  J.  G.,  notes  by,  267,  258, 

261,  262,  265,  270,  276,  206,  298,  800, 

810,  320,  325,  327,  828,  881,  842,  850, 

858,  859,  362,  877,  433,  436,  465. 
Mosquito,  its  tmnsfonuations,  5. 
Mosquitos,  563. 
Moth,  origin  of  the  word,  488. 
Moths,  262,   338.      M.   in  houses,  how 

destroyed,  496.     M.  worms,  488,  489, 

495. 
Mountain-butterfly,  804. 
Muck- worm,  31. 
Musca   Ceesar,  M.  domestica,  M.  Har- 

pyia,  M.  vomitoria,  614. 
Muscans  (Muscadse).  612. 
Mustard-butterfly,  M.  caterpillar,  270. 
Mutilla  coccinea,  15. 
MyCetophdce,  664. 
Mydas  tilata,  606. 
Myrina  butterfly,  286. 
Mvopa  nigripennis,  610,  611.      Myrtle 

bark-louse,  250. 

Nemeophila  plantaginis,  845. 

Nemobiutt,  153. 

Nepa,  625.     N.  apicnlata,  12. 

Nettle-butterfly,  294,  308. 

Neuroptera,  12,  20. 

Neuter  insects,  513. 

Noctua  clandestina,  448.  N.  devastator, 
445.     N.  xylina,  457. 

Noctuae,  340,  434. 

Nonagrians  (Nonagrhidaj),  437. 

Norton,  Mr.  Edward,  notes  by,  540,  661. 

Notodonta  concinna,  425,  426.  N.  uni- 
cornis, 424. 

Notodontians  (Notodontadae),  418. 

Nut-galls,  545.     Nut-weevils,  74. 

Nycteribia,  625. 

Nvniphalis  Arthemis,  283.  N.  disippus, 
281.    N.  Ephestion,  288. 

Oak-apples,  546. 

Oak-caterpillars,  288,  376,  884,  897,  406, 

412. 
Oak  gall-flies,  546,  548. 
Oak-pniner,  98. 
Oaks,  other  insects  attacking,  49, 68, 211, 

223. 
Oberca,  114. 
Ocelli,  7. 

(Ecanthus  niveus,  154. 
(Eceticus,  414. 
G^cophora  granella,  499. 
(Edip<Hla,  175-181.     (E.  discoidea,  176. 

(E.  fenestralis,  177,  180. 
(Estrians  ((Estridae),  622. 
(Estrus  bovis,  (E.  buccatus,  624. 
Oiketicus,  414,  415. 
Oil-beetles,  140. 
Oraaloplta  sericea,  84.      0.  vespertlna, 

33 
Onion-fly,  617. 


Onions  destroyed  by  maggots,  617. 

Opsomala,  172. 

Orchelimum  gracile,  168.    0.  vulgare, 

162. 
Orgyia  antiqua,  368.    0.  leucostigma, 

367. 
Omithomyia,  624. 
Ortalidians  ( Ortalididae),  620. 
Orthoptera,  11,  141.      0.  ambulatoria, 

144,  146.     0.  cursoria,  143,  144.     0. 

raptoria,  143, 146.      0.  saltatoria,  144, 

148. 
Orthosoraa,  96. 
Oryssus,  541.     0.  aflinis,  543.      0.  hae- 

morrhoidalis,   0.    maurus,    542.      0. 

Sayii,  548.     0.  terminalis,  542. 
Oscinians  (Oscinidoe),  621,  622. 
Oscinis  frit,  0.  lineata,  621. 
Osmodenua  eremicola,  43.     0.  scabcr, 

41. 
Osten  Sacken,  Baron  H.,  notes  by,  601, 

603,  604,  606,  609,  610. 
Ourapteryx  Sambucaria,  459. 
Owl-moth,  great,  338. 
Owlet-moths,  434. 
Ox  bot-flv,  624. 
Oxya,  17*4. 

Pack-moth,  493. 

Palpi,  8. 

Pamphila,  812. 

Panueleteius,  70. 

Papiliones.  262. 

Papilio  Ajax,  P.  Asterias,  P.  polyxe- 
nes,  265.  P.  Troilus,  266.  P.  Tumus, 
268. 

Parsley-caterpillars,  263. 

Parthenice  moth,  345. 

Pea-weevil,  61,  62. 

Peach-tree  borers,  48, 381.  P.  plant-lice, 
234,  240.     P.  Thrips,  284. 

Pear-tree  borer,  885.  P.  slug,  528.  P. 
bored  by  wood-wasps,  585.  P.  injured 
by  bark -lice,  254.  P.,  other  insects  at- 
tacking, 25,  88,  214,  231,  238. 

Pears,  worms  in,  487. 

Peas,  insects  attacking,  61. 

Peck's  skipper,  815. 

Pectinated  antennas,  336,  888. 

Pelidnota  punctata,  25. 

Penthina  comitona,  P.  luscana,  P.  oca- 
lana,  482. 

Perophora  Melshcimerii,  415,  416. 

Petrophila.  476. 

Phalsena  Aceris,  436.  P.  anastomosis, 
434.    P.  brumata,  P.  femata,  461. 

PhalaeniB,  262,  338.         ^ 

Phalangopsis  lapidicola,  P.  mactilata, 
156. 

Phaneroptera  angustifolia,  P.  curvicau- 
da,  P.  myrtifolia,  P.  septentrionalis, 
161. 

Phasma,  146. 

Philampelus  Achemon,  P.  satellitia, 
825. 
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Philyra  moth,  847. 

Phloiotribus,  88. 

PhryganeadflB,  20.  476. 

Phymum  pulchnfoliam,  P.  siccifolinm, 
146. 

Pbyllophaga,  80.  P.  fhttema,  P.  Geor- 
gicana,  P.  hirticula,  82.  P.  pilosicol- 
us,  88.    P.  quercina,  80. 

Phvlloptera,  161.  P.  oblongifolia,  168, 
159. 

Phytocoris  linearis,  P.  lineolftris,  200, 
201. 

Piercer,  8,  612. 

Piercers.  618. 

Pieris,  P.  casta,  270. 

Pigeon  Tremexl687. 

Pimpla  atrata,  P.  lunator,  688,  689. 

Pice  saw-flies,  620,  621. 

Pine-tree  sphinx,  828.  P.  attacked  by 
moths,  488;  by  wood-wasps,  684;  by- 
other  insects,  48,  61,  70-72,  86-88, 
99. 100, 116. 

Piopnila  casei,  621. 

Pissodes  72 

Plant-bug,  200,  201.  P.  lice,  194,  208, 
280,  286.  P.  cabbage,  288.  P.  downv, 
242.  P.  hiclconr,  288.  P.  leaping,  230. 
P.  peach-tree,  284,  240.  P.  rose,  288. 
P.  willow,  P.  on  roots,  289.  P.  how 
to  destroy,  244, 246.  P.  their  enemies, 
246,  247. 

Platygaster,  471,  687. 

Platyomides,  479. 

Platyphyllum  concavum,  P.  perspicilla- 
tiun,  158. 

Plum-treo  caterpillars,  424, 425.  P.  slug, 
529.  r.  warte,  478,  479.  P.  weevil, 
75,  484. 

PcDcilochroma  comitaiia,  482. 

Poli.stes  fuscatji,  18. 

Polyoinmatus  Coniyiitas,  P.  Lucia,  275. 
P.  Pseudargiolus,'  274. 

Polyphylla,  33. 

Poiltia  oleracea,  270. 

Poplar-tree  caterpillars,  282,  207,  422, 
431.  P.  other  insects  attacking,  96, 
106.  , 

Porthesia  auriflua,  P.  chrysorrhea,  306. ' 

Potato-flv,  180,  189.     P.  rot,  81, 118, 128, 
137,  200,  246,  440,  618.     P.  vines,  in- 1 
sects  attacking,  81,  118,  128,  136,  138, 
199,  320,440.   P.  worm,  320.    P.  sweet, ' 
insects  on,  122.  , 

Potter-wasp  470.  | 

Prionians  (Prionidaj),  95. 

Prionus  breviconiis.  95.  P.  cvlindri- 
cus,  90.  P.  laticollis,  95.  P.  unicolor, 
90. 

Procris  Americana,  P.  ampolophaga,  P. 
viti.*,  830. 

Progne  butterfly,  301. 

P.'iilura  monactia,  860. 

P.«iyehe,  414. 

Psvrhian«*  (Psvchadre),  414. 

Psylla,  231.     I'.  I>yri,  238. 


Pterology,  261. 

Pteroinaliu,  609,  666, 686.    P.  Vanessa^ 

800. 
Pterophorids,  610. 
Pterophoms,  610. 
Ptychoptera  olaTlpaSi  600. 
Pudica  moth,  846. 
Pulex.  686. 
Pulicida,  19. 
Pupa,  6. 
Pupannin,  676. 
Purslane  sphinx,  SM. 
Pygflsra  ministim,  480. 
Pyralldes,  840,  474. 

Pyralis  fiirinalls,  476.    P.  Pomana,  484. 
Pyrgota  undata,  610. 
Pyropa  furcata,  610. 
P^Tophorus,  66. ' 

Radish-fly,  617.    B.  injured  by  maggots, 

616. 
Rhaphitelus,  686. 
Rlmgium  lineatum,  116. 
Rhipiphoridfe,  19. 
Rhipiptera,  18. 
Rhopalocera,  262. 
Rhuuorb-root  maggots,  606. 
Rhynchcenus,  69.     R.  Ai^la,  76.    R. 

Cerasi,  78.    R.  nasicus,  74.    R.  Nemo* 

phar.  76,  484.    R.  Strobi,  72. 
Rhyncnites  bicolor,  66. 
Rhynchophoridss,  60. 
Rhyparochromus  devastator,  108, 190. 
Rice-weevil,  88. 
Romalea,  172. 
Kose-bud  moths,  480,  483. 
Rr»»e-bug;  35. 
Ro.^e-bush  galls,  549.     R.  leaf-hopper, 

229.    R.  lUant-louse,  238.    K.  slug,  625. 

R.  attacked  by  beetles,  83,  85,  36,  66. 
Runners,  143,  144. 
Rustic  moths,  441. 
Rutiiians  (Kutiladffi),  25. 

Sack-bearer,  414. 

Salt-marsh  caterpillar,  851. 

Sand-llies,  002. 

Sapercia,  100.     S.  bivittata,  107.    S.  cal- 

carata,  100.    S.  Candida,  S.  carcliariiL*, 

107.     S.  tridentata,  111.    S.  tripunc- 

tata,  114.     S.  vestita,  109. 
Sarcopliagans,  013. 
Sarcophaga  Georgina,  613. 
Sargiis,  008. 
Sa«i«iacus  skipper,  315. 
Sassafras-tree  catornillars,  200,  389. 
Satollitia  hawk-moth,  325. 
Satuniia  Hera,  398.    S.  lo,  395.    S.  Maia, 

S   Pro.scrpina,  390. 
Saturnians  (Saturniada?),  381. 
Satvnis  Canthus,  300. 
Saw-tlies,  14,  515. 
Saw-horned  beetles,  45. 
Scarabajians  (ScarabaMdne),  10,  23,  88. 
Scarabseus  Indus,  40.     S.  rclictus,  81. 


Scarlet  In  grain,  248. 

Scaloiuyioiis  (Scttomyudn),  BID. 

ScBlophnga  furcacn,  S.  postileau,  fllB. 

SciendAo  aumet  xaefal,  30,  31. 

Srolylidie,  88. 

Scoiytus  deatnictor,  86.    S.  Pyri.SO.    S. 

terrebniu,  8S. 
Sculol,  as. 


lliiBBtns,  lis.     S.  pntator, 
98. 

Sttog,  a,  6M, 

SCingera,  813. 
StiDgiDg  caterplllan,  Sua. 
SlotDoxys  calcitraiu,  S14. 
Storthygocorns,  688. 


Sc' 


9,  317, 


!Vnli      , 
.  ilaodria  bardi,  S.  pjermea,  8 

82G.     S.  vitis,  633,  bi6.     b.  (Bleniio-    : 

camps)  ftbiops,  G38.     S.  B.  Cerasi,    ! 

839.  : 

Semicolon  bultnray,  SSS,  396. 
Series,  S3. 
SericttriB,  S84. 

Seiis  diffinls,  8W.     S.  Pelaagos,  ib.,  836. 
St»ia,  316. 
Sheep  bot-flv,  S.  tick>,  Kti. 


Vrplni 


,  21«. 


Sirex  columbs,  &S8. 

tiicouliilus,  33. 

Skippers,  lea,  307. 

Slug-cnterpiUnra,  419,  431.    Slng-womi, 

MS. 
Slug't,  817,  631. 
SniuTiiitbi,  819. 
Stnerinthiu,  S3T.    S.  es^iecata,  S27, 338. 

S.  Juglsiidis,  S.  myops,  838. 
Snout-beetles,  SO,  B7. 
Siiow-gnst,  801. 
Sodom,  apples  of,  847. 
Soldier-fliea,  808. 
Soot  lieu  vers,  143,  148. 
Spnnish-llies,  188. 
Spun  worms,  488. 
Spectrum  blvlttAtum,  146     S.  femora- 

turn,  a,.,  147. 
Spliecomyia  undato,  910.    S.  Talldo,  ib., 

Sphex,  810. 

Spliex-flies,  611. 

Spliiiige.'<,383,  816,338. 

Sphiiii  Cnratina,  333.     S.  cinerea,  838. 

S.  cnotiu,  837.    S.  conifersnim,   S. 

dmpifemrum,  S.  Gonliii%  S.  HvUeos, 

S.  Kalmire.  828.    S.  Myron,  8*7.    S. 

quiiiquemnculalus,  831,  833. 
SplivracBphsla  brBvioomis,  831. 
Spider-flies,  834, 
Spilonota  comitana,  4S3. 
Spiloaoma,  8M,  3S8,  886. 
Spindle-worm,  4BB,  499. 
Spinners,  340. 


Tabonus,  808.  T.  Rtmtas,  T.  ciucbu, 
T.  liiieola,  803. 

TachiDttdiE,  613. 

Tschiua,  471.     T,  Tividfl,  813, 

Tapestry-math,  49S. 

Tarsi,  B. 

Tonobrio  molitor,  10, 11, 

Tent-making  cnleTpiilftra,  370, 

Teathredinidie,  818, 

Tenllirailb  Ceraai,  638. 

Tephritis  Aslerig,ezO, 

Tetrii,  173, 186.  T.  bilineata,  T.  dona- 
lis,  188.  T.  lateralis,  187.  T.  onmta, 
186.  T.  parvipennis,  187.  T.  quadri- 
mncalaCa,  18S.    T.  sordida,  187. 

TettigoniH,  336.  T,  Fiibffi,  330,  380.  T. 
Rosre,  339.     T.  Vilis,  337. 

Tettigonians  (Tetllgoaiadx),  338, 

Tettix,  338. 

Thiuiaos  Juvennlis,  806,     T,  Briio,  810. 

Theclft  Aubuminna,  277.  T.  Auguala, 
376,  T.  Damon  377.  T,  Favonias, 
T.  Kalacer,  T.  Humuli,  T.  Liparops, 
T.  Melinus,  376.  T.  Mopsus,  T.  Ki- 
phon,  378.  T.  Simaiithia,  T.  SraUa- 
cis,  277.     T.  strigosa,  376. 

Thistle  butterfly,  161. 

Thola,  349. 

Thorn  hedges  injured  bv  caterpillars,  869. 

Thripa,  SO,  384.     T.  ce'reallum,  338. 

Thysanopleia,  30. 

Tiger-moths  848,  846. 

Timbop-beotias,  68. 

Tineie,  340,  488, 

TIneaas  [Tineadte),  488,  498. 

Tinea      '     -       ■-"'■-       •        - 

flBT... 

468.     T.  Hordel,  4t . 
480,     T.  pellionella,  408,     T. 
nolUi,   484.     T,   tapetiella,   T.  ' 
nella,  463. 
Tityms  skipper,  8 


Tomici 

Pini,  88.     T.  Pvr 


T.  Itmini 


.,  13I. 


Tortrices,  840,  478. 

Tnrtrii  cereana,  489. 
•    ToiTmus,  687,  689. 
. .  Tmchyptera,  6a 


640  is 

Trogocephnlii,  181. 

Tramn,  :I4I). 

Tnnsformntioiif,  4.     T.  IroperTeet,  143. 

Tree-tieellei,  2S,  IS.     T,  happen,  220. 

Tramex  Columlu,  GST. 

TrirWos  soaber,  40. 


Tralliu  batterfly,  290. 
■   Truatt[is,  IfZ, 
Tunilp  flv,  IZfl.    T.  Dtlier  insectE  attack- 

iiig,  ISil,  270. 
Tumns  bullerilv,  208. 
Turpendae-molhs,  4B4. 
Toeaock-Qiotlia,  362,  364. 

Uhlsr,  Mr.  P.  R..  notei  by,  146, 149,  ISO, 
162,  IBS,  1&8,  161,  ITS,  1T4,  176,  ITT, 

1TB,  ne,  ISO,  iKi,  1S7,  aoo,  bib,  220, 

221, 239,  240,  247. 
Uuicorn  motb,  424. 
Uroceridas,  fias. 

Uroconis  abdoralnalis,  640.     V.  albicor- 
3S.     U.  eigBE,  535.     U.  Jurenciu, 


G34,  G40.     U.  lUtiduB,  MO. 

Viinessa,  2BG.  V.  Antiopa,  286,  2BT. 
V.  C.  argcuteuiit,  V.  C.  lilbom,  SOI. 
V.  Comran,  300.  V.  rurcillatit,  302. 
V.  Intorrogklituili,  398,  2^9.  V.  .1.  al- 
bum, 298.  V.  MilbsrU,  302.  V.Pio^ 
□e,  301. 

VaneuiBni  (VajieMiiula),  284. 

Vnporar-molh*,  867. 

Vins  SHW-fly,  522. 

Vii^unculn  muth,  Mb. 


Wolken,  144,  140. 


WaniBDttiL  skipper,  31 

Wasps,  G13,  013,  614. 

Wax-moth,  489, 

Wi«-worl[  plant  nttacked   by  i 

224. 
Web-WDTins,  367. 
WesTila,  21,  fiO,  60.     W.  bhkck,  83. 

brown,  453. 


W.  cslerpillur,  U2,  tbi.    W.  fliei,  ess, 

988,   E9I.     W.   moUu,  4S6,  bOl,  G04. 

W.  -frevil,  88. 
Whortleberry  spliini,  338. 
Willow  caterpillars,  182,  422.     W.  giill- 

.    iid       nr   _. — .  1 p^  2JD 


Wjre-vorm^  82,  441,  448. 
Wood-WHip«,  G3S. 
Wonlly  bcMn,  343. 
"'nmiBtB  or  wonu-holos,  824. 

__!iic»  Pcckll,  13. 
Xipliiecni,  1T2. 
Xiphrdria,  838,  B' 

mellipea,  G4I. 
Xylentei  Conaiu,  X,  Bobinlm,  112. 


X.  albicomls,  S. 


Yellow  batteffly,  272. 
Yiionoiiieutadw.  488,  43S. 
V[)solopbu9  gtanellua,  499. 

,  calerplliar,  4E1. 
■m,  409. 
ZeiueriaDa  ( ZeoEerado),  IDS. 
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